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Chapter 3 
ENVIRONMENTAL CONSEQUENCES 


INTRODUCTION 


This chapter discusses the environmental consequences, i.e., the 
effects and impacts, of implementing the proposed action or alterna- 
tives. " Effects" are defined as the changes or permutations caused by 
the proposed action or alternatives, but not the final or ultimate 
change; "impacts" are the residual effects on the final or ultimate 


change (Bureau of Land Management 1980). 


Assumptions and assessment guidelines introduce each environ- 
mental topic. Discussions of impacts from the project components 
(i.e., plant, water supply system, product pipeline, railroad, and 
mine) are organized into construction, operation and maintenance, and 
abandonment phases. Insignificant impacts are summarized at the end 


of each environmental topic discussson. 
This chapter concludes with discussions of: 


energy efficiency analysis 
health and safety 
mitigation measures 
monitoring programs 


unavoidable adverse impacts 


short-term uses versus long-term productivity and 


irreversible and irretrievable commitment of resources. 
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METEOROLOGY, AIR QUALITY, AND NOISE 


Assumptions and Assessment Guidelines 


Impacts on climate would be considered significant if the project 
would be expected to cause a measureable change in a climatic para- 


meter at a location off the project boundary. 


Impacts on air quality would be considered significant if two 
conditions are met: estimated controlled project emissions would 
exceed de minimis levels as promulgated by the U.S. EPA in the 
federal Prevention of Significant Deterioration (PSD) regulations, 
and estimated concentration increases would exceed the de minimis 


impact levels promulgated by EPA. 


Noise impacts would be considered significant if the public would 
be expected to be exposed to long-term noise levels in excess of EPA's 


suggested 55 decibel (Ly, scale) guideline level: 


Detailed discussions of assumptions used in estimating project 
air pollutant emissions and impacts from project construction and 
operation are presented in the Meteorology, Air Quality, Noise 
Technical Report (WCC 1981b). 


Plant - Meteorology and Air Quality 


Construction. The proposed plant construction would cause emissions 
of both particulate matter and gaseous pollutants. The U.S. EPA 

(1977a) has published an emission factor of 1.2 tons of particulate 
matter per acre worked per month for construction areas. Thus par- 
ticulate matter emissions from plant site construction would depend 


on the amount of site area being activity worked at a given time. The 
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amount of construction activity would also influence the magnitude of 
gaseous emissions from construction equipment. However, construction 
emissions would be of a temporary nature and would not be expected to 


have a significant impact on ambient air quality. 


Operation and Maintenance. The effect of air pollutant emissions 

from operation of the proposed facility on local and regional air 
quality was investigated through dispersion modeling. Input to the 
models consisted of source emission rates, source characteristics, and 


meteorological data. 


Dispersion modeling was done using techniques and models approved 
by both the state of Wyoming and the U.S. EPA. Modeling was done for 
all pollutants emitted in significant amounts except ozone. The 
models used are discussed in the air quality permit application for 
the gasification complex (WyCoalGas 1981). All modeled concentration 


increases were converted to values at STP (25°C, 1 atmosphere). 


Meteorological Data. One full year (1977) of hourly average 
observations taken at the 40-meter level of the onsite tower was used 
in all modeling. The 40-meter data should be representative of con- 
ditions near stack level for most of the gasification plant sources. 
These data are discussed in Chapter 2. Mixing height data were 
obtained from Holzworth's (1972) seasonal and annual values for the 


project region. 


Source Data. Source data for the proposed gasification plant 
emission points are presented in Tables 3.1-1 and 3.1-1A. The major 
continuous sources will be the boilers and the gasification units. 


The flare stacks will be the major intermittent sources. 
Air Quality Impact Analysis. A brief description of the modeling 


results is presented below. Details are provided in the air quality 


permit application (WyCoalGas 1981). 
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TABLE 3.1-1 


SOURCE EMISSIONS DATA 


Leone eee eee eee —— ee 


TSP s0 


ores 





2 
co HC NO, Be F Hg TRS 
Source 24-hour Annual 3-hour 24-hour Annual (g/s) : (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) 
Source Name No. (g/s) (g/s) (g/s) (g/s) (g/s) 3-hour” 3-hour Annual 24-hour 24-hour 24-hour 3-hour 
-9 =] 
Rail Car Unloading Station A c-1 0.102 oes, 4.9E 7.4E ide Ge 
Rail Car Unloading Station B C-2 Neg : mer - an 
Active Coal Storage c-3 0.006 0.004 ae = pat é eee 
Inactive Pile Windage Cc-4 3.868 0.794 a ug ree ae 
Inactive Pile Reclaim c-5 0.023 0.002 ie8 ee 3 3B 
Active Pile Reclaim C-6 0.023 0.030 : E-8 SEs 2.38 
Screening Building c-7 0.172 0.156 “ies -9 a aeT Fen l0 
Gasifier Building Phase I c-8 0.003 0.002 -5E_y eae] 3°3E-10 
Gasifier Building Phase II c-9 0.003 0.002 1.5E_i -3E_, 3 gE 
Boiler Transfer Tower c-10 0.001 0.001 3.7E_15 23E 8 ree -11 
Boiler #3 Silo Vent c-11 0.001 0.001 3.0E 10 4-78 se BY 
Boiler #4 Silo Vent c-12 0.001 0.001 2.4E 1 eet -8 3 -OE-11 
Boiler #5 Silo Vent C-13 0.001 0.001 1.2E 10 -9E_3 2-351) 
Boiler #2 Silo Vent C-14 0.001 0.001 2.4E 19 3.7E_, 5-011 
Boiler #1 Silo Vent c-15 0.001 0.001 1.2E 19 1.9E_5 oes “11 
Fines Transfer Building C-16 0.001 pass 4.3E 6 .4E -8E 
Fines Storage Building C-17 Neg . ~ 10 ~ 18 ~ 10 
Fines hoc laia c-18 0.001 0.001 6.0E 4 9.2E Far-l0 
Fines Car Loading c-19 0.008 0.001 4.0E 5 6 «a -6 gE 
Fines Rail Car Windage - Start C-20-1 0.024 0.002 1.2E 3 BE -5E_g 
Fines Rail Car Windage - End C-20-11 0.002 1.2E 3 1.8E 73-8 
ROM Rail Car Windage - Start C-21-I 0.137 ee ofr 8 ee 1 e8 
ROM Rail Car Windage - End c-21-I1 5 -6E_ -0E_3 3E_; 
Boiler Stack #1 a P-1A 4.561 3.711 30.366 30.366 25.82 9.576 0.096 86.61 9.65 9.6E 3 1.1E 3 
Boiler Stack #2 P-2A 4.561 3.711 30.366 30.366 24.74 9.576 0.096 86.61 9.6E | 9.6E 5 1.1E_3 
Boiler Stack #3 P-3B 4.561 3.711 30.366 30.366 24.74 9.576 0.096 86.61 9.6E 5 9.6E_5 1.1E_3 
Boiler Stack #4 P-4B 4.561 3.711 30.366 30.366 24.74 9.576 0.096 86.61 9.6E | 9.6E 3 1.1E_3 
Boiler Stack #5 P-5B 4.561 3.711 30.366 30.366 24.74 9.576 0.096 86.61 9.6E ¢ 9.6E 7 1.1E 
Fly Ash Silo Vent w-4 -184 -065 1.0E 1.5E_¢ heed 
Solid Waste Transfer W-10 -005 001 2.9E_» 4.3E_. 1-8 g 
Reclaim Hopper W-11 -026 -003 1.5E_, 2.3E_¢ ee -9 
Solid Waste Transfer W-12 008 -001 4.3E_, 6.3E_; ren 
Solid Waste Loader Area W-13 2.875 -504 1.6E 2.4E . E_3 
BR Car Waste Loadout W-14 015 -002 8.6E_¢ 1.3E_) ahaa? 
RR Car Windage - Start W-15-I 126 013 1.4E 2.1E_, pre] 
RR Car Windage - End W-15-II -126 -013 1.4E_¢ 2.1E ) cet 
Solid Waste Disposal W-16 315 - 230 1.8E_ eee 3 °gE-10 
Track Hopper L-1 -084 004 3.8E_4 2. E_¢ year 10 
Transfer Point 4 L-2 042 -002 2-0-9 ees 1 oE-10 
Active Storage Byilding L-3 2044 002 2. E-9 Sar 1 oent0 
Crusher Building a L-4 -103 -003 4.7E_j9 aE] a op-ll 
Limestone Prep. Building L-5 -006 -002 2.9E_¢ 2. BE, SE_) 
Lurgi Gasifier Startup Flare S-1A 22.4 0.46 1.4E ¢ 2.0E_3 2.8E_, 
Lurgi Gasifier Startup Flare S-1B 22.4 0.46 1.48, 2.9E 2.8E 
Off-Gas Flare S-2A 12.222 12.222 11.2 3.6 32.38 2.0E 5 0.589 
Off-Gas Flare S-2B 12.222 12.222 11.2 3.6 32.38 2.0E 0.589 
Glycol Regeneration Flare S-3A 0.035 
Glycol Regeneration Flare S-3B 0.035 
Tank Farm S-8A nae 
Buffer Tank S-8B : -5 =2 -6 
Gasifiers' Emerg. Offgas S-11A 25.4 10.5 1.9E 5 2.3E_, 3.3E_¢ 
and Texaco Gasifier Startup S-11B 25.4 10.5 1.9E 2.3E 3.3E 
Texaco Gasifier Preheater §-12A nase 
Texaco Gasifier Preheater S-12B : -10 -6 -8 
Gasification Area, Fugitive Emissions 1.33 6.2E 6.8E 7.8E 0.014 


eae 


® Equivalent to one- and eight-hour emission rate. 
Equivalent to one-hour emission rate. 

gincludes intermittent shift conversion. 

The limestone TSP emissions represent 95 percent control. 


As baghouse efficiency may conservatively achieve 99 percent removal, the emissions are 
conservatively high in the model. 
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TABLE 3.l-la 


SOURCE CHARACTERISTICS 


eee a IDE TLE EPI LE ITEC ELI LPP DE LEE I EPO III OIE OLE IEA AAS EIS 





Stack 
Source Stack Temp Flow,Rate Location® Area b 

Source Name No. Ht. (m) (°K) (m /s) X(m) Y(m) Width (m) 
Rail Car Unloading Station A C-1 9.1 Amb 102.4 1530 610 

Rail Car Unloading Station B C=2 9.1 Amb 102.4 1530 552 

Active Coal Storage c-3 15.2 Amb 117.9 1262 585 

Inactive Pile Windage C-4 3.0° Amb - 1247 747 370.0 
Inactive Pile Reclaim c-5 3.0 Amb 4.72 1290 707 

Active Pile Reclaim C-6 3.0 Amb 4.72 1164 585 

Screening Building C-7 33.5 Amb 75.5 911 585 

Gasifier Building Phase I c-8 45.7 Amb 0.47 613 617 

Gasifier Building Phase II c-9 45.7 Amb 0.47 613 555 

Boiler Transfer Tower c-10 45.7 Amb 0.47 683 381 

Boiler #3 Silo Vent C-11 45.7 Amb 0.47 683 344 

Boiler #4 Silo Vent C-12 45.7 Amb 0.47 683 286 

Boiler #5 Silo Vent C-13 45.7 Amb 0.47 683 222 

Boiler #2 Silo Vent C-14 45.7 Amb 0.47 683 424 

Boiler #1 Silo Vent c-15 45.7 Amb 0.47 683 482 

Fines Transfer Building Cc-16 33.5 Amb 6.13 911 381 

Fines Storage Building C-17 1S 22 Amb 17.5 1292 381 

Fines Reclaim c-18 3.0 Amb 4.72 1186 381 

Fines Car Loading c-19 24.4 Amb 7.07 997 381 

Fines Rail Car Windage - Start C-20-1 70. Amb - 997 381 10.0 
Fines Rail Car Windage - End C-20-I1I 7.0 Amb - 1754 -64 10.0 
ROM Rail Car Windage - Start C-21-1 7.0° Amb ~ 1697 802 10.0 
ROM Rail Car Windage - End C-21-I1I gg Amb ~ 1697 301 10.0 
Boiler Stack #1 P-1A 91.4 322 259.6 830 480 

Boiler Stack #2 P-2A 91.4 322 259.6 830 420 

Boiler Stack #3 P-3B 91.4 322 259.6 830 340 

Boiler Stack #4 P-4B 91.4 322 259.6 830 280 

Boiler Stack #5 P=-5B 91.4 322 259.6 830 220 

Fly Ash Silo Vent w-4 2123 Amb 8.02 1070 360 

Solid Waste Transfer w-10 3.0° Amb - 1070 -30 7.6 
Reclaim Hopper W-1l 3.0 Amb 1.16 1155 -30 

Solid Waste Transfer W-12 3.0° Amb - 1070 -80 7.6 
Solid Waste Loader Area W-13 3.0 Amb - 1125 -80 28.0 
RR Car Waste Loadout W-14 L5z2 Amb 5.76 1070 -250 

RR Car Windage - Start W-15-1 7.00 Amb - 1070 -250 10.0 
RR Car Windage - End W-15-II 7.0° Amb - 1720 -250 10.0 
Solid Waste Disposal wW-16 3.0 Amb - 1250 -70 197.0 
Truck Hopper L-1 6.1 Amb 1.82 970 35 

Transfer Point L=-2 3.0 Amb 94 910 105 

Active Storage Building L-3 18.3 Amb 4.30 870 150 

Crusher Building L-4 9.1 Amb 3.96 870 250 

Limestone Prep. Building L-5 6.1 Amb eae 870 530 

Lurgi Gasifier Start-Up Flare S-1A 30.5 588 81.7 710 730 

Lurgi Gasifier Start-Up Flare S-1B 30.5 588 81.7 770 730 

Off-Gas Flare S-2A 30.5 450 138.8 145 840 

Off-Gas Flare S-2B 30.5 450 138.8 145 345 

Glycol Regeneration Flare S-3A 30.5 Amb 0.0151 275 620 

Glycol Regeneration Flare S-3B 30.5 Amb 0.0151 250 620 

Tank Farm S-8A 10:2 311 - 125 760 170.0 
Buffer Tank S-8B 12.2° 311 - 245 420 3.0 
Gasifiers' Emerg. Offgas S-1l1A 91.4 455 467.2 90 670 

and Texaco Gasifier Start-Up S-11B 91.4 455 467.2 90 365 

Texaco Gasifier Preheater S-12A 91.4 1477 4.03 370 600 

Texaco Gasifier Preheater S-12B 91.4 1477 4.03 370 580 
Gasification Area, Fugitive Emissions 3.0° Amb - 0 0 975 





pWith respect to grid origin. 
Side of equivalent square area. 
Final release height. 
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Nitrogen Dioxide (NO, ). The background annual NO concentration 
in the project area is estimated to be about 12 pg/m3, based on cur- 
rently available monitoring data. Modeling predicts a maximum annual 
increase of 8.0 wg/m from the proposed plant, located 5 kilometers 
east-northeast of the plant grid center. Thus the predicted maximum 
annual average NO concentration is about 20 ne/m, far below the 


federal and state standard of 100 » g/m. 


Carbon Monoxide (CO). Due to the rural nature of the project 





site, existing CO levels are believed to be very low. Modeling pre- 
dicts a maximum l-hour CO concentration increase of 105.6 reps: and a 
maximum 8-hour increase of S247 ans both at STP. These values are 
well below the state of Wyoming and EPA significance levels of 500 
hyn 8-hour average and 2000 pe/m l-hour average. Thus the gasifi- 
cation project is predicted to have no significant impact on ambient 


CO concentrations. 


Annual Average Particulate. The background annual TSP concen- 
tration, based on existing data from the project monitor site, is 
about S90 e/a - TSP emissions from the proposed facility would 
increase annual TSP levels by a maximum of atom ela at STP. The 
predicted location of maximum impact is 1.2 kilometers east of plant 
grid center. However, the maximum value predicted to occur at the 
plant boundary is about oy oe Predicted ambient levels are below 


the annual state standard of 60 fefard 


24-Hour Average Particulate. In semiarid, rural areas such as 
the project region where natural, wind-blown fugitive dust may lead 
to occasional high short-term TSP concentrations, the U.S. EPA (1977£) 
suggests that the annual average concentration be representative of 
24-hour background conditions. Thus the 24-hour background TSP con- 


centration in the project region is taken to be 29 \u g/m’) based on 
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data from the project monitor site. TSP emissions form the proposed 
facility, as predicted by modeling, would increase 24-hour concen- 
trations by a maximum of coeehicink at STP, at a point outside the 
plant: boundary. By adding this value to the background level of 29 
jigimee the predicted future maximum 24-hour TSP concentration is 


82.8 Ee well below the state standard of 1S0mee sma! 


Annual Average Sulfur Dioxide. The background annual average 
so, concentration in the area is estimated to be about 2 wsim based 
on available data. The maximum increase from the proposed gasifica- 
tion plant is predicted to be 333 we/mee located 4.5 km east-northeast 
of plant grid center. Combining the maximum predicted annual concen- 
tration with the background value of Btu e/a results in a total max- 
imum predicted concentration of about Sein eieiet This value is well 


below the state ambient standard of 60asehmoe 


Short-Term Sulfur Dioxide. Based on available data, existing 
existing l-hour sO, concentrations are estimated to be about 80 
ug/m3. To be conservative, this value was considered representa- 
tive of 3-hour background levels. Twenty-four-hour average levels 
are estimated to be 19 Gelman based on data from the Bill station. 
Modeling predicts maximum 3- and 24-hour increases of 245e7suelwme 
and 6aehenn/ma (at STP), respectively. The maximum increases pre- 
dicted to occur off the plant boundary are 192.3 aku and 62.9 ape 
(at STP) for the 3- and 24-hour periods, respectively. Thus predicted 
3-hour future SO» maximum concentration is about 272 ug/m pidels 
below the state and federal secondary standard of 1300 we/m>s The 
predicted future maximum 24-hour concentration is predicted to be 


about 82:jfelm 4 as compared to the state standard of pROnielne. 


Non-Methane Hydrocarbons. The maximum 3-hour increase is pre- 
dicted to be about fi tare ee at STP. This is well below the state 
and federal 3-hour guideline of L6Onnel is (6-9 AM). This guideline 
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level has been established to aid in attaining the ambient ozone 
standard. Thus, the plant is not expected to have a significant 


impact on ambient ozone levels in the project area. 


Lead and Non-Criteria Pollutants. Emissions of lead, hydrogen 
sulfide, reduced sulfur compounds, and sulfuric acid mist will be 
below the significance or de minimis levels promulgated by the state 
of Wyoming and the EPA. Thus, these pollutants are expected to have 


an insignificant impact on ambient concentrations. 


Emissions of beryllium (Be), mercury (Hg), total reduced sulfur 
compounds (TRS), and flourides (F) were modeled to determine con- 
centration increases for each pollutant. The f jride emissions, 
although below the de minimis levels, were modeled so that concen- 


trations could be compared with applicable state of Wyoming standards. 


The maximum 24-hour concentration increases predicted by modeling 
are as follows: beryllium - 0.00034 ape. mercury — 0.0013 zg/m>, 
fluoride - Oba teincimod These values have been converted to STP. 

The significance or de minimis concentration levels for Be and Hg 

are 0.0005 nw g/m> and 0.25ne/m, respectively. Thus, the plant impact 
on ambient Be and Hg concentrations is predicted to be insignificant. 
The 24-hour de minimis level for fluoride is OeoShuclme, and the 

state 24-hour standard is 0.8 ue/m. Existing concentrations of 
fluoride are assumed to be very low in the project area because of the 
lack of industrial development in the area. Expected fluoride concen- 
trations are predicted to be below ambient standards. The maximum 
predicted one-hour total reduced sulfur concentration was 2.15 eae, 


at STP. This is below the de minimis level of 10 dias 


In summary, the impact of operation of the gasification project 
on ambient lead and non-criteria pollutant concentrations in the 


project area is expected to be insignificant. 
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Visibility. Reduction in visual range due to plume effects was 
calculated for a number of distances measured downwind along the plume 
centerline, as would be observed from points located at Ayres Natural 


Bridge, Fort Fetterman, Glendo, and Laramie Peak. 


An easily understood measure of visibility impairment is plume 
contrast—the apparent lightening or darkening of the plume with 
respect to the background sky. Experiments indicate the minimum 
humanly perceivable contrast value is + 0.10. Table 3.1-2 displays 
the calculated contrast for 550 nanometer wavelength light (mid- 


yellow part of the light spectrum). 


Currently there are no ambient visibility standards to compare 
the above results with. However, the plume resulting from operation 
of the proposed gasification complex is predicted to have a small 
weighted visual range reduction (WyCoalGas 1981) and a minimal con- 


trast impact. 


Cooling Tower Impacts. Cooling tower drift losses result from 
water droplets, mechanically generated within the tower, being 
entrained in the exhaust flow and discharged into the atmosphere. 

A major portion of these drift particles fall out near the tower. 
Location and amount depend on several factors including wind fields, 
droplet size to mass distributions, and evaporation and condensation 
rates. These factors are related to the interactions between the 
cooling tower plume and prevailing meteorological conditions. It is 
estimated that noticeable drift effects will be confined within a 
2,000-foot radius of the tower. Major environmental interaction 
occurs within a 400 to 500-foot radius where 60 to 70 percent of the 
drift mass falls out under typical meteorological conditions (metron- 
ics 1973). During winter, rime ice may occur on the tower and struc- 


tures within the immediate tower vicinity. 
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TABLE 3.1-2 


CALCULATED PLUME CONTRAST VS. DISTANCE 
SSS SSS EI 





Downwind 
View Point 
Distance Ft. Laramie 
(km) Ayres Fetterman Glendo Peak 
i -0 .07 -0.07 0 0 
2 -0.06 -0.07 0 0 
5 -0.07 -0.07 0 0 
10 -0.09 -0.10 0 0 
20 -0.11 -0.13 -0.01 -0.01 
40 -0.07 -0.10 -0.01 -0.01 
60 -0.03 -0.05 -0.01 0 
80 -0.01 -0.02 -0.01 0 
100 0 -0.01 0 0 
120 0 0 0 0 
140 0 0 0 0 
160 0 0 0 0 
180 0 0 0 0 
200 0 0 0 0 
220 0 0 0 0 
240 0 0 0 0 


Note: Negative values indicate plume is brighter than background 
sky. / 
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Secondary Emissions. Secondary emissions are those that would 
occur as a result of the operation of a stationary source but do not 
come from the source itself. For the WyCoalGas project, secondary 
sources include traffic and population growth generated by the 


project. 


It has been assumed that the majority of the project employees 
would live in Douglas, Wyoming, the nearest town. The plant site 
would be located about 16 miles north of Douglas. The estimated 
annual increase in vehicular traffic on Highway 59 during operation 
is approximately 8,000 vehicle miles per day, based on 500 vehicle 
trips per day (Mountain West Research 1981). An average vehicle speed 
of 40 miles per hour was assumed. Emission factors were taken from 
the EPA's "Compilation of Air Pollutant Fmission Factors" (EPA 1977a). 
High altitude emission factors were used for all calculations. These 
factors are based on the Federal Test Procedure (FTP) and the 1972 EPA 
surveillance program. Emissions from the model year 1972 were used to 
provide a conservative calculation for the vehicular emissions during 
the 1990 operational phase of the project. Annual emission estimates 
for vehicle travel in tons per year are as follows: TSP-1.7, S0,-0.4, 
NO,-9.9, HC-17.8, CO-211.0. These emissions are insignificant as 
compared to those from the proposed plant. They will also be spread 
over the length of the highway. No significant impact on ambient air 


quality is expected. 


Operation of the proposed gasification facility would lead to 
increases in population in the project area. The greatest increase 
predicted to occur in the project area of influence is expected to 
take place in the town of Douglas during the year 1986 (Mountain West 
Research 1981), when population increase due to the project would be 
about 5,000 people. However, the increase in population due to only 
operation of the plant is expected to be a maximum of about 2,100 


people. 
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The increase in population would lead to an increase in air pollu- 
tant emissions from sources such as home heating. It is expected that 
these increases would be insignificant as compared to plant emissions. 
These emissions would be spread out over a large area and will vary 
with time. They would not be expected to have a significant impact on 


ambient air quality. 
Acid Rain. (Text to come later). 


Abandonment. Air quality impacts during abandonment would be 


similar to those during construction. 


Plant - Noise 

Construction. For the proposed plant heavy construction activity 
could be expected to continue for about ___ months. Representative 
levels of construction noise generated by individual items of equip- 
ment are listed in Table 3.1-3. They are based on an EPA (1976a) 
noise assessment report for a petroleum refinery. These should be 
representative of the proposed project. As indicated in the tabula- 
tion, typical individual noise levels are about 80 to 90 dB(A) at 

50 feet from the source. As will be discussed later, plant opera- 
tion would typically produce sound levels during construction would 

be comparable to the values anticipated during operation. With the 
exception of a few temporary sources, such as pile drivers to be used 
during the early stages of structure installation, it is reasonable to 
expect that construction noise would be similar to noise during opera- 


tion, which is covered in more detail later. 


Operation. Currently there are few data on noise levels produced by 
coal gasifers. However several process to be used in the proposed 
plant are typical of other industrial, energy related facilities. 
Noise levels associated with these pieces of equipment are presented 
in Table 3.1-4. 
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TABLE 3.1-3 


CONSTRUCTION EQUIPMENT NOISE LEVEL 





Typical dB(A) Typical dB(A) 
Activity Level at 50 ft Activity Level at 50 ft 
Earth Moving Stationary 
Equipment 

Loader 78 

Backhoe 82 Generator 77 

Grader 86 Compressor 81 

Truck 88 
Materials Handling Impact Equipment 

Concrete mixer 82 Wrenches 85 

Concrete pump 82 Jackhammer/ drill 89 

Crane 82 Pile driver 100 





Source: EPA 1976a. 


TABLE 3.1-4 


INDUSTRIAL FACILITY COMPONENT NOISE LEVELS 





50 Feet 
Equipment _ dB(A) 
Atmospheric Relief and Vent Valves 80-120 
Control Valves and Piping Systems 60- 95 
‘Cooling Towers and Forced Draft Coolers 65- 75 
Blowers and Fans 65- 90 
Compressors 75- 90 
Pumps 60- 85 
Motors 60- 85 
Gears 60- 80 
Solids Conveyance Equipment 55- 90 
Crushers 80- 90 
Vibrating Screens 70- 90 
Trucks 70- 90 
Steam Turbine 65- 75 
Flares —- 300 Feet 70- 85 
Aerators 65- 75 
Boilers 65- 75 
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Expected increase in ambient noise levels were calculated for 
several distances from a noise source producing a noise level of 75 
dB(A) at a distance of 50 feet. These calculations were based on the 
assumption that a noise level at 50 feet is reduced by 6 dB(A) for 
each doubling of distance (Bragdon 1971). This assumption does not 
account for possible attention by buildings, terrain or vegetation. 


Results of these calculations are presented in Table 3.1-5. 


As can be seen, future noie levels would be expected to decrease 
below the 55 dB(A) guideline beyond a distance of about 1,000 feet 
from a source. No human residences are currently located within 
three miles of the proposed site and no significant impact would be 


expected. 


Abandonment. Noise impacts from abandonment would be similar to 


those from construction. 


Water Supply System - Air Quality 


Construction. Construction of the water supply system would result 
in temporary increases of particulate matter and gaseous pollutants. 
These emissions would be spread over the system and would not be 


expected to have a significant impact on ambient air quality. 


Operation and Abandonment. No significant air quality impacts would 


be expected. 


Water Supply System - Noise 


Construction. Impacts would be similar to those during plant 


construcion but of a much shorter duration. 
Operation. The water supply system would use electrical pumps. 


These would be expected to be minor noise sources and no significant 


noise impacts would be expected. 
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TABLE 3.1-5 


PREDICTED NOISE INCREASE DUE TO A NOISE SOURCE OF 
STRENGTH 75 dB(A) AT 50 FEET 








Predicted Noise Predicted Futyre 
Distance Level Increase Noise Level 
(Feet ) dB(A) dB(A) 
100 69. 69.0 
200 63.0 63.0 
300 59.0 oh ee 
400 57.0 ick | 
500 eRIAY Spee 
1000 49.0 49.5 
1500 46.0 47.0 
2000 43.0 44.8 
2500 41.0 43.5 
3000 40.0 43 .6 
3500 38.0 42.1 
4000 37.0 41.8 
4500 36.0 41.5 
5000 35.0 41.2 





“assumed baseline of 40 dB(A). 
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Product Pipeline —- Air Quality 


Construction. Impacts would be similar to those from construction 


of the water supply system. 


Operation and Abandonment. No significant air quality impact would 
be expected. 


Product Pipeline - Noise 


Impacts would be expected to be similar to those from the water 


supply system. 


Railroad - Air Quality 


Construction and Abandonment. Impacts would be similar to those 





from construction of the water supply system. 


Operation. Because of the use of electric locomotives, no signifi- 
cant emissions would be expected from the engine. Operation of the 
coal unit trains would include coal dust blow-off from hopper cars. 
Emission data relating to coal-dust blow-off are scarce; estimates 
range from 0.05 percent to 1.0 percent of total tonnage hauled (EPA 
1978b). These figures are in agreement with the "rough approxima- 
tion" of 0.1 percent presented by the Office of Technology Assessment 
(1977). The actual amount of coal lost would vary with train speed, 
meteorological conditions, and coal composition, but it appears that 
losses from a 30 car train hauling, 100 tons per car could range from 
1 to 30 tons. These emissions would be spread over the entire route, 
and violations of the standard for total suspended particulates 

(TSP) would not be expected, based on dispersion modeling studies 
(WyCoalGas, Inc. 1979). 


Railroad - Noise 


Construction and Abandonment. Impacts would be similar to those for 





construction of the water supply system. 
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Operation. Electric locomotives would be expected to produce noise 
levels of approximately 90 dB(A) at a distance of 50 feet. This 
impact would persist for about 2 minutes at a given spot during each 
train passage. Noise levels in excess of the 55 dB(A) (Lan scale) 
guideline would be confined to a distance of less than 500 feet from 


the track. No human residences would be located within this limit. 


Mine - Air Quality 


Construction. Impacts from construction of the mine would be nearby 





the same as for operation and are discussed below. 


Operation. (INPUT TO COME) 


Burlington Northern Railroad Alternative - Air Quality 


Construction. Impacts of constructing additional track in order to 
use the BN railroad would be similar to those for construction of the 


proposed railroad but would be of a shorter duration. 


Operation. Operation of the BN railroad to have coal for the 
WyCoalGas project would result in approximately the same coal dust 


blow-off as the proposed action electric railroad. 


Emissions of pollutants from locomotive engines depend on the 
type of engine and the terrain along the route, and are directly pro- 
portional to the amount of fuel consumed. Emission factors have been 
published by the EPA and summarized by the OTA (1977). These compos- 
ite average factors (expressed as pounds per thousand gallons of fuel 
consumed) are as follows: carbon monoxide, 174; hydrocarbons, 78; 


nitrogen oxides, 430; particulates, 25; sulfur oxides, 57. 


These emissions would occur during every round trip and would 


lead to increases in ambient pollutant concentrations. Site-specific 
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meteorological data would be necessary to quantify these increases; 
however, a report done for the OTA (1977) indicates that short-term 
ambient concentrations would be below the federal ambient air quality 


standards. 


Abandonment. Impacts of abandonment would be similar to those for 


abandonment of the proposed electric railroad. 


Burlington Northern Railroad Alternative - Noise 


Construction and Abandonment. Impacts of construction would be 





similar to those for the proposed action. 


Operation. Diesel-powered locamotives would be expected to produce 
noise levels of approximately 100 decibels at a distance of 50 feet. 
This represents an increase of about 10 dB(A) at 50 feet when compared 
with the proposed action. The 55 decibel guideline value would be 


expected to be exceeded within 500 feet of the railroad tracks. 
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GEOLOGY, TOPOGRAPHY, GEOLOGIC HAZARDS, AND PALEONTOLOGY 


Impacts from geologic hazards would be considered significant if 
the proposed action or alternatives are located on known active 
faults. The proposed product pipeline, which would cross mapped 
traces of three active fault zones south of the Hartville hills, is 
the only project component that would be so affected. Impacts from 
geologic hazards also would be considered significant if project com- 
ponents were to be located in landslide-prone areas for which special 
design and engineering practices would be insufficient to reduce po- 
tential risk of severe damage to a low probability. Although several 
of the proposed project features would be constructed on landslide- 
prone geologic units, there appears to be no technical limitation on 
reducing the damage potential. Therefore, in accordance with the 
aboved-stated criterion, there is not considered to be a significant 


potential for landslides in any part of the proposed action. 


Impacts to paleontological resources and unique geologic features 
would be considered significant only if there were a high probability 
of damaging or destroying fossils of exceptional value or unique geo- 
logic features. As there appears to be no such probability, paleon- 
tological resources and unique geologic features will not be con- 


Sidered further. 


The geology and topography of project components other than the 
mine, and to a much lesser extent the railroad, would not be sinifi- 


cantly affected. 


Railroad 


Construction. Construction of the proposed railroad would entail 





modification of the topography through creation of a series of cuts 


and fills, most of which would be located on the eastern side of the 
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Red Hills. These cuts and fills would be modified to conform with 


natural contours following eventual project abandonment. 


Mine 

Operation. The mining operations would substantially alter the 
existing topography in the permit area. Additionally, the waste and 
spoil materials replaced in the mine area could be expected to settle 
irregularly over a period of time. This settlement could be suffi- 
cient to preclude future use of the land for other than recreational, 
agricultural, or mineral extraction purposes. However, these uses are 


consistent with existing land use plans. 
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SOILS 


Assumptions and Assessment Guidelines 


Soils impacts would be considered generally insignificant if soil 
erosion is held to acceptable levels and disturbed areas are able to 
revegetate. "Acceptable level" is defined as that amount of soil loss 
which would not significantly affect the long-term use and stability 


of disturbed areas. 


Significant soils impacts would occur primarily during the con- 
struction phase of the project when they would be subject to wind and 
water erosion after vegetation removal and while they were stockpiled. 
Therefore, the following disucssions are confined to construction im- 


pacts. 


Plant 

Approximately 815 acres of topsoil will be excavated from the 
plant site and stockpiled for future use in reclamation. Soil in 
these stockpiles will be stored for the 35-year life of the project. 
Long-term soil stockpiling may alter or eliminate soil microorganism 
populations and alter the natural effects of climate and soil water 
relationships. Stockpiling is also expected to cause relatively 
thorough mixing of soils which irretrievably changes some soil char- 
acteristics. These effects may result in some reduction in the fu- 
ture productivity of these soils. However, since conservation prac- 
tices will be instituted for the stockpiles and the soils will be 
reclaimed after project termination, any loss in long-term produc- 


tivity is expected to be small. 


Soil losses resulting from water erosion after vegetation removal 
were calculated using the Universal Soil Loss Equation (SCS 1977a) 


which takes into account soil erodibility, slope length, slope 
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percentage, cropping, conservation practices, rainfall, and the length 
of time and season of exposure in estimating water erosion losses. 
Wind erosion from soils exposed during project construction was 
estimated from the relationships of soil, vegetation, topography, and 
weather developed by the SCS. Factors used to estimate wind erosion 
soil losses include soil erodibility, field length in the prevailing 
wind direction, soil surface roughness, climate, and vegetative cover 
if present. In calculating soil losses due to project-related ac- 
tivities, rough estimates had to be made for several factors. How- 
ever, the predicted magnitude of soil losses are reasonable with 
respect to state-of-the-art erosion prediction and the general 


availability of baseline information. 


Wind and water erosion will result in the loss of 0.7 and 0.2 
tons/acre/year, respectively, of soil from areas denuded of vegeta- 
tion. Soil stockpiles will be eroded at a rate of roughly 3.3 tons/ 
acre/year (2.6 tons via water erosion and 0.7 tons via wind erosion). 
During the initial stages of reclamation, wind and water erosion will 
result in the loss of 4.5 and 0.7 tons/acre/year, respectively, of 
soil. This erosion rate will decrease to current levels as vegetation 


becomes established in reclaimed areas. 


Water Supply System 


Construction of the proposed water pipelines and product pipeline 
will require excavation of approximately 15 acres of topsoil. Exca- 
vation and backfilling of the pipeline trench would be done in two 
lifts (double ditching) so that the profile characteristics of soils 


after pipeline installation are similar to current conditions. 


Excavation for the pipelines would result in some soil mixing 


that might have a minor effect on future plant productivity. However, 


Z=2t 

































ty 
ad | i 


“digas ond bas <Letotes pareees soiserts noo «ania 
| .asseol aoleoz cola gatianizas a omae ia 
aaw notion 73en03, sostorq goizob enogie: iebiieh 
baa 0 lqe -1g0qo3 Okie IORSY tkoe to eqhdsavisaier #3 = y: on 
noisorxs batw. aingties 03 beaw wx03seT Oy edt ed torah tol ae ie 


guiiisve7q ef? ni digael biatt iikdibore Ito ston an esol Ike 


tavo> evitasegev bow 6 Saati seeenriguvat eosives f toe ito: ri b be ‘ 
na batales-Joetorg o3 sob seasol Loe, guitetuetas ox * 
—woH .a20208% [steves sod shse od o2 bad soSamites dyvoz 
diiw sidgnozees etn aeeeol ios %o sbetiagas betoitbaaq ‘eas 
lnveaeg adi bas cottotbestq moluows 229~-049-to-e18ds o's eves 
aotsnerto tak enkivesd ‘ atid va 

| hi 


ee a =i) iy 


$.0 bea £.0 to seol of2 ak slowest Iiiw soteox retew han eels eee ae 
-ajoyov to behunsh seote wort iias jo , seb Rifeh 8 Tad havent 
\aaod £.2 yIdguet lo ojat a 3a bebote ed lite on thokesds feoR 7a 
.(nekeovs haiw aby encod 1.0 bua soleozs xogaw alv =aod at) +28 “" t 
Iiiv poleow sedew bas betw .coljsanloss To sepete kal aku oda 
> ,vVisvksoeqesy , 2894 \ot08\en0d 4.0 bas G10 Bo. eeol odd “: 
nolzasegey ss alevel teers 02 sasstosb Iliw etna ‘goteows ekit a oa see ib 


-ansts bonlsloet wt easituahiansints aemoo a ee bi 
i ris Repke 


estee® woke sek 
sia. + 


Feet! ' 


suileqiq soubotg bas senifeqi¢ tow heacqotg ods 3 nok 
leat 


~“gox% .iiosqod fo agson 21 vistamixozggs te nse shop set: 
ows al anob of bluow domesd agifeqig ott gino 


gaixia ppes sane af dueet biwow | 
< tevewol carsales rye 


oda Pie, te fa f 


WCEIS3.2 (I) - 3 


because double ditching would be used and the soils would be replaced 
and revegetated within a few days of excavation, impacts are expected 
to be insignificant (refer to Appendix A-l for a discussion of recla- 


mation procedures). 


Approximately 80 acres of topsoil would be excavated from the 
water well pads, 60 acres from the Combs Reservoir dam site, and 150 
acres from the access roads. Soils from the water well pads would be 
stockpiled for a short time and then used to reclaim the pads after 
the well is completed. Soils from the dam site would be used to 
reclaim the face of the dam. Access road soils would be buried. 
Soils on approximately 810 acres will be essentially permanently 


inundated by Combs Reservoir. 


Product Pipeline 
Construction of the proposed product pipeline would require the 


excavation of 25 acres of topsoil. Procedures for removing and re- 


placing soils would be the same as those for the water lines. 


Railroad 
Approximately 1,040 acres of topsoil would be excavated from the 


railroad right-of-way and stored for reclamation. 


Mine 
Approximately 5,300 acres of topsoil would be excavated from the 


mine and portions stored for up to 35 years for use in reclamation. 


Secondary Impacts 


Increased urban populations in the west frequently result in in- 
creased off-road vehicle (ORV) traffic on nearby federal lands. (Im- 


pacts from ORV use are also discussed in the Recreation Resources 
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section.) The adverse effect of this traffic on soils can be signifi- 
cant, especially with respect to the duration as reported by Iverson 
et al. (1981) for arid areas. Soil porosity, infiltration capacity, 
effectiveness of surface stabilizers, and resistance to overland flow 
are all reduced, resulting in increasing amounts and frequencies of 
water erosion. This effect on soils in semi-arid southeast Wyoming 
may be somewhat less than on arid areas, nevertheless, along with wind 
erosioin effects it would add significantly to soil erosion where 


vegetative cover is destroyed over large enough areas. 


Insignificant Impacts 


Insignificant impacts for the proposed action would include 
secondary impacts such as the loss of soils from the construction of 
worker housing (i.e., approximately 382 acres, or .0001 of the land 
surface in Converse County), and wind and water pollution from the 
erosion of these soils while they are exposed. Construction of 
streets, schools, hospitals, retail buildings, and industrial 


facilities due to this project would have similar secondary impacts. 


Burlington Northern Railroad Alternative 


Approximately 170 acres of topsoil would be excavated from the 
spur right-of-way connecting the mine and the BN line. Topsoil 
storage would require approximately 6 acres and would be subject to 


erosion and other processes described earlier. 
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HYDROLOGY AND WATER QUALITY 


Assumptions and Assessment Guidelines 


Surface water impacts would be considered insignificant if annual 
sediment loads in any stream are increased by less than 1 percent. 
Water quality impacts would be considered significant if there is a 
measurable change in the chemical composition of surface waters or 
groundwaters or if there is a measureable release of any EPA-priority 
pollutants or toxic/hazardous substances. The model used to analyze 
groundwater hydrology impacts can detect a decline in the potentio- 
metric surface that is greater than 25 feet. The model used to ana- 
lyze surface water hydrology impacts can detect changes greater than 


5 percent in average daily flow. 


Significant impacts to hydrology and water quality would occur 
primarily on a regional basis from plant operation. For this reason, 
this section is organized into discussions which focus on the con- 
struction impacts of the project as a whole and the operation of the 


plant. 


All Project Components 


Construction. Construction of project components would cause short- 





term increases in the sediment loads of the North Platte and Laramie 
rivers, 23 perennial streams, and numerous intermittent streams. 

These increases are expected to be small since stream gradients in the 
area are low, precipitation is infrequent, and streambed materials are 
generally coarse. Most material suspended during construction will 
settle out within 100 feet and increases in sediment load will proba- 
bly not be measurable beyond 200 to 500 feet in the small perennial 
and intermittent streams or 1,000 to 2,000 feet in the North Platte 
and Laramie rivers. A very small fraction of fine particles could 


travel up to roughly 1,500 feet in small streams and 20,000 feet in 
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the rivers. Particles maintained in suspension by turbulence will 
eventually settle in side pools, reaches of very low current velocity, 


and downstream reservoirs. 


Pipelines will be hydrostatically tested following construction. 
Test water will be sampled for total suspended solids (TSS) content 
prior to discharge into the original water source or other receiving 
waters. If the TSS is higher in the test water than in the receiving 
waters, it will be treated prior to discharge. Consequently, impacts 
associated with the discharge of hydrostatic test water are expected 


to be insignificant. 


Solid waste generated during project construction (Table 3.3-1) 
would be transported to the plant site for disposal in a sanitary land 
fill. The land fill would be designed to meet Wyoming Department of 
Environmental Quality Solid Waste Management Rules and Regulations. 
Consequently, the movement of leachate (if any) from the land fill 


should not cause any significant water quality impacts. 


Plant 


Operation. 
Surface Water Use. Operation of the proposed project will 





require approximately 8,000 acre-feet of water annually. Under cur- 
rent plans, this water will be obtained from the North Platte River 
System. In addition, population growth in the Douglas, Glenrock and 
Casper area will result in an increase of 500 acre-feet per year in 


water consumption from the North Platte River system. 


The impacts of the WyCoalGas diversions from the North Platte 
River and from LaPrele Reservoir and the impacts of the increased 


municipal water uses on river flows, irrigation deliveries, and power 
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Waste Stream 


Material Suited 
for Landfill 


Equipment Wash- 
down Water 


Concrete Wash- 
out 


Sewage Effluent 


Approximate 
Stream Flow 


700 tons 

over 6 year 
construction 
period; Inter- 
mittent pro- 
duction 


200,000 gpy; 
Intermittent 
production 


75 gpd; 
Intermittent 
production 


Maximum efflu-_ 
ent of 32 x 10 
gPpy; raw sewage 
sludge produced 
at 250 pounds 
per 100,000 gal. 
of effluent 


~~ = | 


TABLE 3.3-1 


QUANTITIES, CHARACTERISTICS, AND ULTIMATE DISPOSITION OF CONSTRUCTION WASTES 


Potential RCRA 
Classification and Basis 


Nonhazardous (refuse, lumber, 
piping, concrete). 


Possibly hazardous based on 
oil and solvent content. 


Nonhazardous water with small 
amount of concrete. 


Nonhazardous. 


Handling and Disposal Method 





Onsite sanitary landfill. 


Route to oil/water separator. 
Water phase to onsite haz- 
ardous waste storage and 
treatment (evaporation) pond. 
Oil phase to storage. 


Water to onsite hazardous 
waste storage and treatment 
(evaporation) pond. 


All sewage routed to sewage 
treatment plant. The water 
from the plant will go to a 
raw water storage area. The 
sewage sludge will be di- 
gested for feedstock to the 
Texaco gasifier. 
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production in the North Platte and Platte River systems were calcu- 
lated with operation studies of the river system. An operations model 
developed for the Bureau of Reclamation by the Wyoming Water Resources 
Institute (Wei 1977, Akerbergs 1980, 1981) was used to calculate 
impacts in Wyoming, and an operations model developed by the Bureau of 
Reclamation (Kutz 1981) was used to calculate impacts in Nebraska. 

An operations model of the WyCoalGas water supply developed by Banner 
Ass., Inc. (1981) was used to calculate quantities of water diverted 
from LaPrele Reservoir and the Platte River to meet the project water 


demands and to simulate the operations of Combs Reservoir. 


The operations models were used in the following manner to cal- 
culate impacts. The operations models were used to generate synthetic 
baseline river conditions. This was done by simulating the operation 
of LaPrele Reservoir, the North Platte, and the Platte Rivers, using 
present river demands and operating conditions and recorded 1930 to 
1980 climatic conditions (1941 to 1977 only for Platte River simula- 
tions). River flows, reservoir levels, irrigation deliveries and 
power production were calculated on a monthly basis for this 50 year 
synthetic baseline condition. Present river demands were defined as 
all existing water users including Grayrocks demands as calculated 
by Banner Ass., Inc. (1979), a maximum Glendo Unit demand of 25,000 
acre-feet/year, and a 20,000 acre-feet storage capacity for LaPrele 


Reservoir. 


The operations models were run a second time with the WyCoalGas 
demands placed on the system. The WyCoalGas water supply operations 
model was used to calculate quantities of water diverted from the 
Platte River and LaPrele Reservoir based on simulated reservoir levels 


and river flows. 
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The monthly river flows, irrigation deliveries, and power pro- 
duction calculated in the second step were subtracted from those 
calculated in the first step. These differences represent the cal- 
culated changes that the WyCoalGas diversion will have on river flows, 


irrigation deliveries and power production. 


The use of water from LaPrele Reservoir and the North Platte 
River by this project is calculated to cause an average annual reduc- 
tion in North Platte River flows of 6.7 cfs at the intake point for 
Combs Reservoir and 6.0 cfs immediately below Tri-State Dam (Table 
3.3-2). The calculated average annual flow reductions are about 0.4 
percent of the baseline flow at the diversion point and 2.0 percent 
below Tri-State Dam. There is about a 10 percent chance that annual 
flow reductions due to the diversion of water for the project will be 
greater than 1.2 percent of total flow at the diversion point and 
greater than 5.5 percent of total flow below Tri-State dam. The cal- 
culated percentage flow reduction is greater below Tri-State Dam than 
at the diversion point because much of the North Platte River is 
diverted above the dam for use in the North Platte Irrigation Project. 
The normal operating criteria for the river is to maintain zero flow 


at the dam during the irrigation season. 


On shorter time scales, the estimated effect of project water use 
on North Platte River flows is more variable. There is approximately 
a 10 percent chance that average monthly flow reductions due to proj- 
ect withdrawals will be greater than 4.5 percent of the baseline flow 
below the diversion point and greater than 20 percent of the baseline 
flow at Tri-State Dam. However, there is a 70 percent chance that 
average monthly flows will be reduced by less than 0.1 percent by 
project operations (refer to Hydrology and Water Quality Technical 


Report). 
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TABLE 3.3-2 


CALCULATED IMPACTS OF THE PROPOSED WATER SUPPLY SYSTEM 
ON THE NORTH PLATTE AND PLATTE RIVER SYSTEM 


eae nn nanan ae essen sesee ns eeeee esses ee a eee eee ee ee ES 


Average Average Annual 
Annual Percentage 
Change Change 


lee eee ene rere eee ee Me ee eee or Siesta ot kt ae eke 
Flow Changes 


N. Platte above Glendo -6.7 cfs -0.4% 
N. Platte below Tri-State Dam -6.0 cfs -2.02% 
Platte River near Overton -5.9 cfs -0.4% 


Irrigation Delivery Changes 


Douglas Water Users Association 


(LaPrele) -3200 acre-ft -212% 
N. Platte Water Users that Divert 

from Main Stem in Wyoming -540 acre-ft -0.052% 
Nebraska Water Users 0 0 


Power Generation Changes 
Wyoming -850 mw-hr cal eae 4 


Nebraska -830 mw-hr -0.1% 
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Operation of the project water supply system was calculated to 
reduce the amount of water available for irrigation in Wyoming by 
about 3700 acre-feet annually (Table 3.3-2). Most of this decrease, 
about 3200 acre-feet, is calculated to occur because less water would 
be available for irrigation diversion from LaPrele Reservoir. Base- 
line conditions assume LaPrele Reservoir has a capacity of 20,000 
acre-feet and that all the water is used for irrigation. Historic- 
ally, though, LaPrele Reservoir has had constraints placed on its 
operation (refer to Chapter 2) and as a result the total 20,000 
storage capacity has not been used. Therefore, the calculated re- 
ductions represent a change from the synthetic baseline, not from 
historical use, and the change from historical use is less. An annual 
decrease of about 500 acre-feet in irrigation waters is calculated for 
irrigators that divert directly from the North Platte River. These 
reductions occur solely as the result of the consumptive use of 
LaPrele Reservoir waters by WyCoalGas; whereas in the baseline case 
the waters were used for irrigation which resulted in only partial 


consumption of the water as there were return flows to the river. 


The release of water from LaPrele Reservoir for the proposed 
project will increase average monthly flows in LaPrele Creek from 
about 3.2 to 7.4 cfs at the confluence of the creek and the North 
Platte River (Figure 3.3-1). LaPrele Reservoir levels will not be 
significantly affected by project-related releases since the reservoir 


will still be drawn down at the end of each irrigation season. 


Only minor water quality changes are expected to occur in the 
North Platte River as a result of project operations. The project 
will increase consumptive use of water by 5,100 acre-feet/year, 
reducing the capacity of the river to dilute inflows with higher 
total dissolved solids (TDS). This will increase TDS concentrations 


in the river water by approximately 2 mg/1 at the Tri-State Dam. On 
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the other hand, the reduction of water available for irrigation will 
decrease agricultural return flows sufficiently to cause a 3 mg/1 


decrease in TDS concentrations. 


The quality of water in LaPrele Creek below the reservoir will be 
substantially improved by project-related releases. Improvements in 
water quality will generally occur when flows at the mouth of the 


creek are between 2 and 25 cfs. 


The impact of the WyCoal Gas diversion on river flows in the 
Overton to Grand Island reach was calculated to be an average flow 
reduction of 6.0 cfs, about a 0.4 percent flow reduction. Flows 
though will not be reduced every year, the probability of a flow 
reduction occuring in any given year is about 40 percent. Flow 
reductions will most probably occur in years of above average flows 
in the river: in year of below average river flow there is little 


probability that flow in the critical habitat reach will be affected. 


Flow reductions during the period May through August, when tree 
seeds are viable, were calculated to only have about a fifteen percent 
probability of occuring in any given year. These reductions were cal- 
culated as occuring only when flows during the period May to August 


were above average. 


Various descriptive statistics, which describe the impact of the 
WyCoal Gas diversion on river flows in the critical habitat reach are 
listed in Table 3.3-3. 


The channel of the Platte River was maintained prior to the set- 
tlement of the river basin by the combined effects of stream flows and 


their variation, ice formation and break-ups, and occasional large 
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TABLE 3.3-3 


CALCULATED CHANGES IN HYDROLOGIC REGIME OF PLATTE RIVER 
NEAR OVERTON DUE TO WYCOALGAS DIVERSIONS 








Flow Statistics Baseline Change 
Average flow 1,450 cfs -0.4% 
Median monthly flow 1,100 cfs 0 
Monthly flow exceeded eat time 4,500 cfs 0 
Montly flow exceeded 10% of time 2,500 cfs -0.42% 
Monthly flow exceeded 98% of time 160 cfs 0 


Streampower of flows that occur 
3 percent of the time or less -0.62% 


Streampower of flows that occur 
6 percent of the time or less -0.4% 


Streampower of flows that occur 
10 percent of the time or less -0.5% 


Maximum monthly flow in 
37 year period simulated 12,100 -0.1% 


Minimum monthly flow in 
37 year period simulated 110 0 





NOTE: Streampower is determined by intergrating the flow duration 
curve over the interval indicated. 
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floods. River flows during the important tree seed shed period (mid- 
May to mid-June) were generally adequate to cover most of the channel 
sandbar area; therefore, the seeds were washed away before seedling 
germination could occur. Summer flows were generally very low, which 
reduced the likelihood that newly established seedlings would survive 
because of drought stress. High flows caused the lateral migration of 
sandbars and the thalweg, this channel shifting and scouring removed 
both mature and recently established vegetation along shorelines and 
islands. The development of the Platte River basin has resulted in 
marked reductions in peak flows (refer to Chapter 2), a large reduc- 
tion in average flows in the period May to June, and an increase in 
summer river flows. As a result, the channel width of the Platte 


River has decreased significantly during the past century. 


No empirical relations have been developed to date to explain 
quantitatively the processes that determine the present channel widths 
of the Platte River. A well accepted concept, though, is that a river 
channel maintains its pattern and cross section by a dominant dis- 
charge that occurs reasonably frequently. The U.S.G.S. (Karlinger et 
al. 1981) has calibrated a method to determine the discharges (ef- 
fective discharge) required to maintain the existing channel widths. 
This method is based on equations by Parker (1978) that were developed 
for rivers with bed and bank material consisting of non-cohesive 
sands. Karlinger et al. (1981) show that for a hypothetical 500 foot 
channel near Overton that the effective discharge is about 3600 cfs. 
They suggest that the total volume of flow that occurs at discharges 
greater than 3600 cfs represents the streampower needed to maintain a 


500 foot channel. 
The WyCoalGas diversions will reduce the volume of high flows in 


the critical habitat area over the life of the project between 0.4 and 


0.6 percent (Table 3.3-3). The concept of an effective discharge, can 
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be used to translate this change in flow to a theoretical change in 
channel width. Using the method of Karlinger et al. (1981), this 
change in flow translates into a width reduction in the critical 


habitat area of 0.4 to 0.6 percent. 


This calculated width reduction should not be construed as some- 
thing that could be measured. The Platte River, even though it is 
highly developed, is still a dynamic river system in which river flow 
varies markedly from year to year. Flow duration curves for the 
Platte River near Overton for four consecutive eight year periods in 
the interval 1936 to 1977 are shown in Figure 3.3-2. The fifty per- 
centile flow varied from 776 cfs in the period 1944-1951 to 2291 cfs 
in the period 1979-1977, and the average flow varied, from about 700 
cfs to about 1900 cfs over the same periods. By contrast, the 
WyCoalGas diversions are calculated to have no effect on the median 
flow, and to cause only a 0.4 percent reduction in long term average 
flows. Theoretically, channel width is also a dynamic characteristic 
of the river that varies with long term natural changes in stream 
flow. As a result any calculated changes due to WyCoalGas would be 


masked by changes due to climatic variabiltiy. 


This theoretical reduction may have little significance for the 
Platte River in the critical habitat area because the method of cal- 
culation assumes beds and banks composed of cohensionless sands. The 
method would be valid if high flows and ice scouring were sufficient 
to remove vegetation that becomes established, but this is apparently 
not the case in most reaches of the Platte River today (Karlinger et 
al. 1981, USFWS 1981). Peak flows have been diminished to the point 
where they are no longer sufficient to remove established vegetation 
in a channel of sufficient width for crane use. As a result, the 


channel of the Platte River in many reaches now adjusts to changing 
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flows regimes by adjustments in channel depth rather than channel 


width as in predicted by the Parker (1978) equations. 


The differences in the present channel of the Platte River 
between North Platte and Overton, and between Overton and Grand Island 
suggest much qualitatively about the processes determining channel 
Narrowing. Average channel width declined about 90 percent, from 4000 
to 400 feet, during the past century in the upstream reach, but only 
about 50 percent, from 4000 to 2000 feet, in the downstream reach. 

The stream flow regimes calculated for these two reaches, assuming 
present river demands and 1941 to 1977 climatic conditions, show that 
peak flow volumes in the upstream reach are about fifty percent of 
those in the downstream reach. The median flow in the upstream reach, 
though, is only one-fifth of the median flow in the downstream reach, 
and the average flow in the upstream reach is one-third of that in the 
downstream reach. These river regime statistics suggest that channel 
width reductions are more correlated with median river flows than with 
peak flows. This suggests that significantly different water levels 
in the reaches during the main tree seed shed period, and not the 
fifty percent reduction in peak flows, are mainly responsible for the 


six-fold difference in channel widths between the two reaches. 


Tree seedlings will not become established if water levels are 
sufficient to cover the sandbars and banks during the tree seed shed 
period. USFWS (1981) states that a water level of 2.6 feet at Overton 
(about 2600 cfs) during the period mid-May through mid-August would be 
sufficient to prevent seedling establishment and preserve a channel of 
sufficient width for crane roosting in the critical habitat area. 

With present river demands, in only one out of twelve years will river 
flows during the period May through August average 2600 cfs or great- 


er. Flows during the main tree shed period, mid-May to mid-June, will 
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exceed 2600 cfs about once every six years. Clearly then, other sig- 
nificant encroachment will occur in the critical habitat reach in the 
future without the WyCoalGas diversion, or the process of channel nar- 
rowing is a function of more than seedling germination. Both may be 
true, but because river diversions in the Platte system have been 
fairly constant for the past several decades, and channel widths are 
still sufficient for crane use in the Overton to Grand Island reach, 
it is strongly suggested that other processes besides seed germination 


are important in determining channel width. 


Our hypothesis to explain channel width narrowing is as follows. 
During years of high flows in the Platte River channel, scouring and 
thalweg migration are sufficient to remove seedlings that germinated 
during the previous summer. As high flows are diminished by water 
development project, the width of the channel that is maintained 
decreases. Width reduction will be approximately proportional to 


changes in peak flow streampower (Karlinger and others 1981). 


During low flow years on the Platte River channel, scouring and 
thalweg migration are insufficient to remove seedlings that germinated 
during the previous summer. If low flows persist for many years, 
trees become established that are not removed by the high flows that 
occur in the river. This results in channel width reductions that are 
proportionally several times greater than changes in long term peak 
flow volumes. As a result, once the channel is constrained by tree 
growth, additional channel constriction will be caused by additional 


tree growth and not small decreases in peak flow volumes. 


This hypothesis implies that seedling germination during a period 
of several years with below average flows is very important in causing 
major channel width reductions. The large scale channel encroachment 


in the Brady to Overton reach occurred during the period 1954 to 1969 
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when run-off in the Platte system was much below normal. This then 
implies that any further alteration in the hydrologic regime of the 
Platte River during the tree seed shed period in low flow years, that 
will make flows in the Overton to Grand Island reach more like these 
that have existed in the Brady to Overton reach, may cause significant 
changes in the width of the Platte River channel in the critical 


habitat area. 


The WyCoalGas diversions were calculated to cause a reduction 
in flows in the critical habitat reach during the period May through 
August in six of the thirty-eight years simulated. Flows were calcu- 
lated to be reduced in a total of eight months in these six years 
(Figure 3.3-3). All the years in which reductions in flow occurred 
were years of above average flows on the river. No reductions in flow 
occurred during the dry period corresponding to years 1953 to 1968. 
Reductions in flow in the critical habitat area have a high probabil- 
ity of occurring only in years of high flow because WyCoalGas can only 
divert water with their 1974 direct diversion right during periods of 


high river flows. 


In four of the months in which flow reductions occurred in the 
critical habitat reach, average monthly flow near Overton exceeded 
2600 cfs (stage above 2.6 feet); therefore, the critical sandbar and 
bank areas defined by USFWS (1981) would be submerged and tree seeds 
could not germinate (Table 3.3-4). In the other four months the 
calculated impact of the WyCoalGas diversions was lower than river 
levels, at stages below 2.6 feet relative to Overton, than would have 
occurred without the project (Table 3.3-4). The reductions in stage 
are small, less than 0.1 feet, in three of the four months, and in the 
other months a stage reduction of 0.2 feet was calculated. These 
stage reductions would cause more sandbar and bank area to be exposed; 


and therefore, the potential exists for more seedlings to germinate 
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TABLE 3.3-4 


CALCULATED MONTHLY FLOW REDUCTIONS DURING MAY TO AUGUST PERIOD IN THE CRITICAL 
HABITAT AREA AND CORRESPONDING CHANGES IN RIVER STAGE AND WATER SURFACE WIDTH 





Change in Base Width of Change in Width 
Flow Caused Change in Water Surface of Water Surface 
Base Flow by WyCoalGas Stage at in River at as a Result of 
(cfs) (cfs) Overton (ft) Odessa (ft) WyCoalGas (ft) Mont} 
501 —259 -0.20 262 -68 July 
1080 -175 -0.09 Stele, —25 June 
1507 -36 -0.02 412 -4 May 
23712, -35 -0.01 ? 3 -4 May 
3765 -239 601 -16 June 
9642 -78 886 -3 June 
9902 =-5 896 =e May 
12126 -13 975 =) June 
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and become established, even though the additional area exposed and 
duration of exposure are small. The flow reductions occur in periods 
of above average flows, though, and there is a high probability that 
the seedlings that germinate will be removed by scouring or channel 


migration in the following year. 


The impact of the WyCoalGas project on the channel width of the 
Platte River in the critical habitat area will be very small. The 
project will reduce slightly the streampower of high flows, about 
0.5 percent, and as a result will cause theoretically a proportional 
change in channel width in areas where the channel width is not 
already defined by forest growth. This change corresponds to a 
decrease in the average channel width in the reach from Overton to 
Grand Island from 2000 to 1990 feet. The project will have no effect 
on channel widths in areas where the present channel is constrained by 
forest growth as the project has a low probability of impacting flows 
in the critical habitat reach during periods of below average flows. 
As a result, the project will not cause the channel width in any 
section of the reach between Overton and Grand Island to change from 
about 500 feet wide to less than 500 feet wide, and in addition the 


project will not enhance any encroachment that is now taking place. 


Ground Water Use. Sufficient surface water is expected to be 
available in most years to meet project requirements. During the 
50-year period simulated in the operations studies for the project 
water supply system, it is projected that surface water sources would 
not meet plant demands during only eight years, six of which would 
occur consecutively. Approximately 1,700 acre-feet/year of water 


would be required from other sources during these six years. 


WyCoalGas proposed to install well fields tapping the Madison 
(South Well Field) and Lance-Fox Hills (North Well Field) aquifers 
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to provide a backup for the surface water supply system. In times of 
surface water deficits, the South Well Field would be used to supply 
up to 2,000 acre-feet/year of water and the North Well Field would be 
used to supply any additional water needs. The South Well Field would 
be the first water source choice because it is more efficient to pump 


from it than the North Well Field. 


The numerical model for simulating three-dimensional ground- 
water flow developed by Trescott and Larson (1976) was used to esti- 
mate project impacts on the Paleozoic aquifer. The South Well Field 
was modeled as a three-layer aquifer system consisting of the Flathead 
and Madison formations, the Casper Formation, and Permian-, Jurassic-— 
and Triassic-aged formations (Upper Layer). Overlying strata were 
assumed not to be in hydraulic connection with the formations in the 
system. The boundaries of the model which were all specified as no 
flow boundaries, were defined as follows: the Flathead-Precambrian 
contact on the south, the western boundary of R. 75 W. on the west, 
the northern boundary of T. 34 N. on the north, and approximately the 
eastern bounddary of R. 72 W. on the east. Recharge was specified as 
occurring to the Madison and Casper formation outcrop areas from 
direct precipitation and run-off. Constant fluxes were specified in 
the area where Little Box Elder Creek and Cottonwood Creek cross the 
Madison Formation outcrops. The Casper Formation adjacent to the 
LaPrele Reservoir, at Douglas City Springs, along LaPrele Creek, and 
along Box Elder Creek, and the Madison Formation along Box Elder Creek 
were modeled as constant heads, with the specified head equal to ele- 
vation (Table 3.3-5). 


An attempt was made to model known steady state conditions in the 
aquifer system. However, since existing potentials in the aquifers 
are poorly known, no real model calibration could be obtained. Model 


parameters were then varied within the ranges presented in Table 
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TABLE 3.3-5 


RANGE OF PARAMETER VALUES USED IN THE MODEL OF THE SOUTH WELL FIELD 








Confined Recharge Rate Pumping 
Transmissivity Storage Leakage to outcrop Constant Constant Rate 
Layer ft/sec Coefficient Coefficient areas Fluxes Heads (cfs) 
Madison- -003 - .006° 104 1.4 - 3.5 1.2 cfs Little Box Elder Cr. 5280' in valley of Box Elder Cr. 2.86 
Flathead 0.5 cfs Cottonwood Cr. 
10810, "4 
Casper .003 - .015 107 Laeaes - 5270 in LaPrele Creek Valley 0 


5220 in Box Elder Creek Valley 
5270-5280 Douglas City Springs 
5410 LaPrele Reservoir 


4 -13 


Upper .0005 10 10 0 - - 0 





*Storage coefficient in outcrop areas was specified as 0.1. 


othe transmissivity of the Madison-Flathead layer in the outcrop area and witnin 2 miles of the outcrop area was specified as being 1 to 10 times greater 
than the transmissivity elsewhere in the Madison layer. 
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3.3-6. Parameter combinations which reasonably simulated the exist- 
ing potentiometric surface under steady state conditions were used 
to model aquifer response to project-related withdrawals. These 
simulations were assumed to define the range of probable impacts 


from pumping. 


The results of the modeling suggest that after six years of 
continuous pumping from the Madison aquifer at the rate of 2.82 cfs, 
flow at the Douglas City Spring will decrease by 15 to 30 percent; 
spring discharges to Box Elder Creek will decline by 0.2 to 0.35 cfs; 
and spring discharge to lower LaPrele Creek would decline by 0.25 to 
0.5 cfs (Figures 3.3-4 through 3.3-6). These are the maximum impacts 
that are likely to occur during the life of the project. 


The impacts that would occur as a result of pumping from the 
proposed North Well Field were calculated by numerically modeling the 
Lance, Fox Hills, Fort Union, and Wasatch formations as a multi-layer 
aquifer system. This system was also modeled by using the program for 
simulation of three dimensional ground-water flow developed by 


Trescott and Larson (1976). 


Because of limited data, it was assumed that the formations in 
the aquifer system have uniform hydraulic properties (Figure 3.3-7), 
and that the underlying cretaceous shales are impermeable. The hori- 


zontal hydraulic conductivity in all formations was specified as 4 x 


107? 
19720 


ft/sec; the vertical hydraulic conductivity was specified as 2 x 
ft/sec; and the storage coefficient was specified as 2.1 x 107 
per foot of formation thickness except in outcrop areas, where it was 
specified as 0.1 per foot. These values are a best estimate of aqui- 
fer parameters based on available data. However, since the data are 


limited, the estimates have been conservatively biased to provide 
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TABLE 3.3-6 


PARAMETER VALUES USED IN MODELS OF THE SOUTH WELL FIELD* 





Leakage Coefficient 





Transmissivity (ft/sec) between Recharge 
Madison Formation Casper Madison and Casper Rate 
Run Outcrop Elsewhere Formation Formations (sec ) (inches/year) 
A 03 003 .003 loge 1.4 
-10 
B 016 004 015 10 33D 
C .016 .004 .015 10h 3.5 





"Model results are shown in Figures 3.3-4 through 3.3-6. 
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worst-case estimates of project impacts. The aquifer system was simu- 
lated numerically using a six layer model so that drawdowns in both 
the horizontal and vertical directions could be calculated (Figure 
3.3-7). 


Pumping from the North Well Field for several short periods at a 
rate of 2040 acre-feet per year over the life of the project was 
calculated to have no impact on any existing water uses, and on the 


flow of springs and streams in the vicinity of the well field. 


Water Quality Effects. Total water inflow to the proposed gasifica- 
tion plant would be 11.1 cfs. Approximately 8.6 cfs of this water 
would be obtained from the water supply system, 2.4 cfs would come 
from coal moisture, and 0.1 cfs would be obtained from miscellaneous 
sources. Approximately 68 percent of the water input to the plant 
would be consumed by evaporation, primarily in cooling towers, 26 
percent would be consumed in the gasification process, and 6 percent 


would be retained in ash and sludges. 


A multi-stage waste water treatment system is proposed for the 
facility to ensure that the objective of zero liquid discharge is met. 
The system is designed to treat the major wastewater streams from the 
facility so that the water can be reclaimed for use either as boiler 
feed water or as cooling tower makeup water. The storage facilities 
for waste water would be constructed out of impermeable materials to 
meet RCRA specifications for hazardous waste storage. Consequently, 
leaching or runoff of these wastes into the surface or ground-water 
environment is not expected. Because liquid effluents would not be 
discharged from the plant and storm runoff from the facility site 
would be collected, surface water quality degradation is not expected 


from normal plant operation. 
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Approximately 5 gpm of water will be emitted from the plant cool- 
ing towers. This water is expected to contain about 10,000 mg/1 of 
total dissolved solids, primarily sodium and chloride. About 70 per- 
cent of the drift will fall out within a 200 foot radius of the tow- 
ers, with almost half of the drift falling out within 150 feet (Gamara 
1973). Runoff waters within the area of deposition, as well as water 
which infiltrates into the subsurface will readily dissolve the depos- 
ited solids. As a result, these waters will contain very high concen- 
trations of total dissolved solids. Because of the limited area of 


deposition, water quality will only be affected on a local scale. 


Mine 

Ground Water. The proposed mining plan for the Rochelle Coal Mine 
would affect the shallow groundwater systems by the physical removal 
of about eight square miles of shallow aquifers, and the subsequent 
replacement of the aquifers with spoils. During the mining operation, 
the mine cuts would intercept the Roland and Wasatch aquifers. 
Groundwater would flow into the mine cuts, and the potentiometric 
surface in the vicinity of the mine cuts would decline. After the 
coal is mined, the mine cuts would be filled with the spoils and waste 
materials from the plant site. Groundwater and precipitation would 
resaturate the spoils, and eventually a new groundwater flow system in 


equilibrium with the altered environment would be established. 


Operation. Total ground-water inflow to the open pits from the 
Roland Coal and Wasatch Formation during mining were calculated to be 
small, less than 50 gallons per minute, as these units have low trans- 
missivities and are only partially saturated over much of the mine 
area. Inflow from the clinker deposits adjacent to the mine cuts may 
be quite large, greater than 1000 gallons per minute, when the initial 
mine cuts are made, but the large inflow rates will diminish rapidly 


because of the limited saturation and physical extent of the clinker 
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deposits. The methods used to calculate inflow rates are discussed 


in the Hydrology Technical Report. 


The approximate limit of drawdown (extent of one foot of draw- 
down) in the Roland coal aquifer is shown in Figure 3.3-8. The limit 
of drawdown to the south, southeast, and east of the mine area are 
controlled by the extent of the clinker deposits and the local drain- 
ages (Figure 2-12). Mining in these areas would occur up to the edge 
of the clinker deposits, and these clinker deposits would be dewatered 


unitl a local drainage was intercepted. 


Northwest of the mine area the Roland Coal is confined. Calcula- 
tions made using an equation developed by Stallman (Ferris et al. 
1962) indicate that distance to the line of one foot of drawdown in 
the Roland Coal in this area would be about four miles. The actual 
extent of drawdown may be less as the Roland Coal may not be confined 
over some of the area to the northwest of the mine. North of the mine 
area, and northeast of the postulated extent of the Cordon Fault, the 
limit of drawdown probably will not extend more than a few thousand 
feet west and north of the mine area as the Roland Coal in this area 
is dry or almost dry. In the far northeastern part of the mine area, 
the Roland Coal is partially saturated, but the clinker zone will 


probably control the extent of drawdown. 


Porcupine Creek and Beckwith Creek and a few springs in the 
clinker may be affected by the mining of the Roland Coal. Impacts on 
Porcupine and Beckwith creeks will be very small, but the discharge 
from the small clinker springs listed in Table 2.4-13 may have a large 


percentage decrease in flow. 


The limit of drawdown in the Wasatch Formation was calculated 


with the method of Stallman (Ferris et al. 1962) to not extend beyond 
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one thousand feet from the mine boundary. The small drawdowns reflect 
the limited saturated thickness and low transmissivity of the forma- 
tion. Drawdown in the Fort Union Formation is considered to be negli- 


gible since only the Roland Coal and Wasatch Formation will be mined. 


Long-Term Impacts. Ground water moving through the replaced 
spoils can be expected to have higher total dissolved solids concen- 
trations than groundwaters in the undisturbed aquifers (Woessner et 
al. 1979, McWhorter et al. 1976, Van Voast et al. 1977). Several 
studies (McWhorter et al. 1975, Rahn 1976, Moran et al. 1978) have 
indicated that a good approximate relation exists between post-mining 
total dissolved solids concentrations and saturated past extracts from 
overburden samples. Saturated paste extracts analyses run on the 
overburden from the Rochelle Mine indicate that post-mining dissolved 
solids concentrations could be about one and a half times greater than 
pre-mining total dissolved concentrations in Wasatch Formation and 
Roland coal ground waters (refer to Hydrology Technical Report). 
Calcium and magnesium concentrations may be greater and sodium concen- 
trations may be less than in pre-mining ground waters. Trace metal 
concentrations can be expected to be very low and not significantly 
different from ambient levels (Skogerboe et al. 1979). Selected 
replacement of high selenium zones should ensure that selenium 


concentrations in ground water remain near ambient levels. 


At the Rochelle mine, precipitation infiltrating into the spoils 
will pass through the gasifier waste solids placed above the water 
table within the spoils before reaching the ground-water system. 
Leaching tests conducted on these wastes suggest that waters that have 
moved through these wastes will have total dissolved solids concen- 
trations less than those found in spoils ground water, but may have 
concentrations of boron, fluoride, molybdenum, and selenium above 


those found in Roland Coal and Wasatch Formation ground waters. The 
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concentrations of these compounds may exceed the National Academy of 
Sciences recommended concentrations for irrigation waters (refer to 


Hydrology Technical Report). 


Ground waters in the spoils ground water system will discharge to 
Porcupine Creek at a rate, similar to the existing discharge rate from 
the Roland Coal and Wasatch Formation, of 10 to 40 gallons per minute 
(.02 - .1 cfs). Travel time for ground waters from the western edge 
of the permit area to Porcupine Creek is estimated to range between 7 
and 70 years. High concentration of total dissolved solids in ground 
waters could show up at Porcupine Creek within a decade after the 
spoils are replaced in the western part of the permit area. High 
concentrations of boron, fluoride, and molybdenum are not expected to 
show up at Porcupine Creek for several centuries after mining ceases 
as the partition coefficients for these compounds are in the range of 
25 to 100 (rate of chemical transport is 25 to 100 times slower than 
the water velocity). The quality of water in Porcupine Creek Reser- 
voir, which is located just downstream of the ground-water discharge 
area, will not be adversely impacted by the increased chemical con- 
centrations in the discharging ground water because of the small 
quantity of discharging ground water and the small increases in 


chemical concentrations. 


Surface Water. 

Operation. The flow characteristics and water quality in 
Porcupine, Beckwith, and Antelope creeks would not be impacted by 
the proposed mining plan. The mining area is located sufficiently 
far away from these creeks, and a sediment control strategy has been 
devised to prevent degradation of water quality in these streams. In 
addition, mine inflows will be sufficiently small to preclude the need 


for discharge of these waters to surface streams. 
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Long Term Impacts. Potential long term changes in surface 
water quality will depend on the success of the reclamation effort. 
If reclamation is successful and existing topsoil is kept intact, then 
surface runoff would have quality characteristics similar to premining 
runoff. If reclamation is not successful, the long term impact will 
be an increase in sediment loads in Porcupine, Antelope, and Beckwith 
Creeks. A slight increase in total dissolved solids concentrations 
may occur in Porcupine Creek within a decade after mining ceases as a 
result of spoils ground water discharges (refer to previous section). 


This increase would persist for many thousands of years. 


Water Supply Alternative 
Surface Water. The impacts of diverting water from only LaPrele 


Reservoir on flows, power production and irrigation deliveries in 

the North Platte and Platte River systems would be very small (Table 
3.3-7). Average annual percentage changes in flow at Overton, 
Nebraska and Douglas, Wyoming are only about 0.1 percent. The impact 
on flows in the critical habitat reach was calculated to have only a 
very minor long term impact on channel widths in the critical habitat 


area (refer to Hydrology Technical Report). 


Ground Water. A scenario where 2,000 acre-feet/year of water 
would be pumped from each aquifer system for 30 years was used to 
assess the potential impacts of the alternative water supply on ground 


waters. This scenario was selected for the following reasons: 
e It is likely that approximately 4,000 acre-feet/year of 
water will be available to the project from LaPrele Reser- 


voir. 


e If it is assumed that no water is available for diversion 


from the North Platte River during the life of the project, 
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TABLE 3.3-7 


CALCULATED IMPACTS OF THE ALTERNATIVE WATER SUPPLY SYSTEM 
ON THE NORTH PLATTE AND PLATTE RIVER SYSTEMS 





Flow Changes 


N. Platte above Glendo Reservoir 
N. Platte above Tri-State Reservoir 


Platte River near Overton 


Irrigation Delivery Changes 


Douglas Water Users Ass. 


N. Platte Water Users that Divert 
from Main Stem in Wyoming 


Nebraska Water Users 


Power Generation Changes 
Wyoming 


Nebraska 


Average 
Annual 
Change 


=i, 


-1 


-1 


6 cfs 


cfs 


cfs 


acre-ft 


acre-ft 


mw-hr 


mw-hr 


Average Annual 
Percentage 
Change 
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average annual ground-water demands would be approximately 


2,000 acre-feet. 


e If it is assumed that no water will be available from the 
North Platte River, the maximum annual surface water deficit 
calculated for the project is less than 4,000 acre-feet 
(3810 acre-feet). | 


Continuous pumping for 30 years was calculated to cause flow 
reductions of 35 to 40 percent at the Douglas City Spring, 0.5 to 
1.0 cfs in Box Elder Creek, and 0.75 to 1.0 cfs in LaPrele Creek. 
Continuous pumping from the well field for a 30 year period was 
calculated to have only a very small probability of significantly 
affecting water levels in any wells now used for domestic stock, 
and irrigation purposes, or of significantly affecting flows in any 


other springs or streams. 


Pumping from the North Well Field at a rate of 2,040 acre-feet 
per year for a period of 30 years was calculated to have only a very 
small probability of causing any significant impacts on any existing 
water users, or on the flow in any springs or streams. The probable 
water level declines in the Wasatch and upper Fort Union Formation, in 
which all water wells in the vicinity of the well field are completed, 
were calculated to be less than five feet after 30 years of pumping. 
Water level declines in the nearest Lance-Fox Hills wells, which are 
located along the North Platte River near Glenrock, were calculated to 
be less than one foot after 30 years of pumping. Water level declines 
of more than 25 feet in the Lance-Fox Hills aquifer were calculated to 
occur only within 20 miles of the well field after 30 years of con- 


tinuous pumping. 
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VEGETATION 


Assumptions and Assessment Guidelines 


The significance of project-related impacts on vegetation was 
assessed by vegetation type and the severity and longevity of the 
expected disturbance. Impacts were assessed both in terms of the 
value of vegetation as wildlife habitat and the quantitative produc- 
tivity value of vegetation as measured by AUMs. Due to the lack of 
riparian vegetation in eastern Wyoming and northeastern Colorado, any 
disturbance which would alter or destroy this type was considered sig- 
nificant and long term. Impacts which would be detectable beyond five 
years from the initial period of disturbance were also considered long 
term. Redutions in vegetation types of 5 percent or more were con- 


sidered to be a signficant regional impact. 


All Project Components 
Construction. Construction of the proposed project would result in 


the removal of approximately 11,802 acres of natural vegetation (i.e., 
does not include agriculture, urban, or built-up lands) (Table 3.4- 
1). This acreage produces approximately 2,361 AUMs of forage annual- 
ly. Of the total disturbed natural vegetation, approximately 95 per- 
cent (11,249 acres) is prairie grassland, 2 percent (255 acres) is dry 
stream or reservoir bottom, 2 percent (190 acres) is ponderosa pine 
forest, and approximately 1 percent (29 acres) is plains cottonwood 


(riparian) or playa (79 acres). 


It is expected that a vegetative cover that can sustain wildlife 
and livestock grazing would be established on areas to be disturbed by 
project components other than the above-ground facilities of the water 
supply system, plant, railroad, and urban areas developed for the pro- 


ject within a few years of reclamation. The precise number of years 
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TABLE 3.4-1 


VEGETATION SUBJECT TO DISTURBANCE BY COMPONENTS OF THE PROPOSED PROJECT 


a SE EID ELT IE 


Project Component 


Acreage and Vegetation Type, 


Temporary Disturbance 


Acreage and Vegetation Type, 


Disturbed For At Least the Life of Project 





Coal Gasification Plant 


North Well Field® 


South Well Field® 


Combs Reservoir 


North Platte River Intake 


Water Pipelines 
(assuming a 50-foot 
right-of-way) 


Railroad 
(assuming a 200-foot 
right-of-way) 


Transmission Lines 
(assuming a 50-foot 
(right-of-way) 


Roads 
Combs Reservoir 
South Well Field 
North Well Field 


Product Pipeline 


Rochelle Mine 


TOTAL 


185 acres prairie grassland 


285.5 acres 


147.7 acres 
3.6 acres 


9.7 acres 
14.5 acres 


0.2 acres 
3.0 acres 
2.4 acres 
7.9 acres 
1.2 acres 


-0 acres 
2 acres 


1,473.5 acres 
97.5 acres 
36.0 acres 

1.7 acres 
353.8 acres 
9.6 acres 


6,378 acres 


prairie grassland 


prairie grassland 
dry reservoir bottom 


prairie grassland 
dry stream bottom 


prairie grassland 

dry reservoir bottom 
plains cottonwood type 
agriculture 

urban and built-up lands 


prairie grassland 
agriculture 


prairie grassland 
ponderosa pine forest 
dry stream bottom 

plains cottonwood type 
agricultural lands 

urban and built-up lands 


prairie grassland 


(includes scoria) 


93 acres 
79 acres 


9,410 acres 


ponderosa pine 
playa 


815 acres prairie grassland 
0.5 acres prairie grassland 
0.5 acres prairie grassland 
622 acres prairie grassland 
198 acres dry stream bottom 


3 acres plains cottonwood type 


22 acres plains cottonwood type 
972 acres prairie grassland 
46 acres agriculture 


52.1 acres prairie grassland 
12.0 acres prairie grassland 
91.9 acres prairie grassland 


2,835 acres 


a 


® assumes a 50-foot right-of-way for access roads and power transmission lines. The number of wells 
required at each well field has not been determined; consequently for this analysis it was assumed 


that 50 wells would be installed at each well field. 


It was also assumed that 2.5 acres would be 


temporarily disturbed during the construction of each well and 0.01 acre/well would be disturbed 


during operation. 


would be placed in prairie grassland. 


Since the location of the wells is not presently known, it was assumed that they 
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required for disturbed lands to become successfully revegetated de- 
pends on many factors including soil type, annual precipitation, and 
final plant community composition. Accurate predictions of the re- 
quired time period are extremely difficult because of the variable 
annual precipitation in this part of Wyoming. Packer (1974) has ex- 
amined the reclamation potentials of surface-mined lands in the north- 
ern Great Plains and has ranked broad regions according to general 
soil characteristics, average annual rainfall, and the desired type of 
vegetation. He has estimated that successful revegetation of prairie 
grassland areas should generally be achieved in 5 to 15 years in areas 
having soil, plant, and rainfall characteristics similar to those of 
the project site. It is expected that it will take 20 to 50 years for 
mature trees to develop in the plains cottonwood (riparian) and pon- 


derosa pine vegetation types. 


Operation, Maintenance, and Abandonment. No significant impacts to 


vegetation are anticipated from routine operation, maintenance, or 
abandonment of this project. Therefore this section concentrates on 
impacts resulting from nonroutine actions during these phases of the 
project. These impacts are discussed in the Health and Safety section 
of this chapter and in the Biology Technical Report (WCC 198ld). In- 
‘significant impacts which could occur during operation, maintenance, 
or abandonment of project components are discussed in the Biology 
Technical Report (WCC 1981d). 


Plant 
Construction. 

Lands disturbed during the construction of, and ultimately oc- 
cupied by, the proposed plant (815 acres) would essentially be removed 
from production for the life of the project. This would result in a 
maximum loss of approximately 163 AUMs of forage annually. These 


lands would be reclaimed after project termination. An additional 185 
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acres of land at the plant site would be temporarily disturbed during 
construction as would 73 acres associated with transmission lines. 

These would be reclaimed immediately after construction and therefore 
would result in the loss of approximately 52 AUMs annually for a few 


years. 


Operation. Approximately 40 percent of the cooling tower drift 
(i.e., 2 gallons per minute) would fall to the ground outside the 


plant boundary on predominantly prairie grassland vegetation. 


Since surface drainage within the plant boundary would be con- 
tained it would be anticipated that no significant biological im- 


pacts would be detectable within the plant site. 


At a concentration of 10,000 mg/l of salt it can be calculated 
that approximately 240 pounds of salt/day (about 44 tons/year) would 
settle to the ground outside of the plant perimeter. The actual 
distribution of the cooling tower drift, of course, would ultimately 
depend on prevailing wind and weather conditions. Nevertheless, some 
general comments can be made regarding the potential impacts of such 


levels of salt deposition and concentration. 


In a recent publication, King (1980) suggested that brackish 
water cooling tower drift ". . . may also add to precipitation and may 
have adverse effects on vegetation and soil due to the drift's high 
concentrations of salts and chemicals." In the same publication, how- 
ever, she also reported that such impacts have ". . . generally not 
been seen in actual observations at cooling towers." Despite this 
generalized conclusion, given the considerable volume of salt antici- 
pated in the project cooling tower drift, significant impacts could 


occur. The EPA (1976) published information suggesting that total 






























gatos bodawae ts aren 9d) bluoe 
.taakl noissiminard t PART? 


s26iersd? bas word: \wagnB09 setis Uistathoemi’'t r 
ae he a ry - 


wet a xo% yllasnaa oNGA gz tisiaatmosggn Qo! sao! 
S . | sige rer in +? aoe Sie 


; 4 \ rf ‘ Tat cies oy : 
4 i 4.2 Ow iY 7 iy . W 
‘tisk xawot gotioon sd? Yo Impuzeg Dod parepoaewsk 
ie Te 


wi? ahtetno brvorg afd oF Ilat bLaow {otuuste TH coe 
.2oitetsgev baaleaarg oitiang vitaamiaodeq au = 


' fs ' 
1 
f 


ig 
whe 


i 


7 ih 
“~7oo ed bleew vishawod ta0lq 649 abddiw ogedtaxk wiicinl te #9 
mk Ieacorgeloid seraotiiagie on tad3 besegtosana. eo bison’ #6 te 


otie Soaiq ods witeiw eldasoeseb a4 naw 
> 


bajelvolao ed apo 2k Sive Yo T\ge 009 01 Yo aol | suede ack aa. 
bioow (ase¢y\erer $4 Juode) ciutind jo shavog O64 vledeuixe er; 3 
{autos eft -. tetemteeq toniq s#3 26 abiedue bavozy. eas oF ofa » 
(istesitia bhivew ,satsoo to ,32ish sewed? galiags e423 Wg so: soda seth { 
owed ,ceoledszevet .adcigtbsos tedtepw hes Saky auitiavesg BO 


- 
> 


fou to esoaqei-Isisaeteq of3 gaibeage? sham o¢ -_ adorveimos tone 
.woctaatapsmoo bas aemeieatinrea) %e ‘ef 
i Pg a i 
_ tultoard sedd baseeggue (0681): gare sal anodig? amos * ty 
vam boa eoiiatigisata of Sia onda’ yam. ) 2 ‘ibih rawos gt toes ia 
deid a'atixb edd of oud Li0a baw polesegew a0. e200 yey a evad 
-wod ,coidsoilds: smea end at * sfasineds bas a dl 
ion ¢linzereg «...." ewad easnget foun ants: onor 
eidd stiqued "sazewod grbloge ga a 
~toitos. tise to smefow sidarsbiuses ods de 
“blued biongwei tasoktingis sia bapa 
Latod 2aa3 ak rosggue noisnmvotel 


WY5763.4 (I) - 4 


dissolved solids concentrations as low as 500 to 1,000 mg/1 in irri- 
gation water could have significant adverse impacts on sensitive crops 
in arid and semi-arid areas. At concentrations of 5,000 mg/l, and 
higher, significant impacts on vegetation would be likely. In 
addition, such concentrations can cause significant physical soil 


structure problems (EPA 1976). 


Water Supply System 
Construction. WyCoalGas plans to sell its water rights after pro- 


ject termination. It is likely that the purchaser would retain the 
North Platte River intake, Combs Reservoir, the water wells, and the 
access roads to the facilities for his use. Consequently, it is 
assumed that the land used for these facilities (980 acres) would be 
permanently removed from production with a resulting loss of approxi- 


mately 196 AUMs of forage annually. 


Significant impacts to vegetation from construction of the proj- 
ect are limited to areas where riparian vegetation would be removed, 
except for the mine. Construction of the North Platte River intake 
would remove 3 acres of riparian vegetation along the north shore of 
the river on essentially a permanent basis. A total of 2.4 acres of 
riparian vegetation would be temporarily removed from LaPrele Creek, 
two unnamed tributaries of the North Platte River in T. 33 N., R. 7l 
W., sec. 13, and the north shore of the North Platte River during the 
construction of the South Well Field to plant water pipeline. Lands 
disturbed by the construction of the proposed water pipelines and part 
of the North Platte River intake (160 acres) would be reclaimed im- 
mediately after construction. Consequently, forage from this land 
(approximately 32 AUMs) would be lost for a few years. Because of the 
paucity of riparian vegetation in eastern Wyoming, these losses repre- 


sent localized, significant long-term impacts. 
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According to the Bureau of Land Management (1979) there are 
approximately 224,500 acres of riparian vegetation in the Eastern 
Powder River basin. For the most part, all riparian vegetation 
impacts would occur in the Eastern Powder River basin. The project- 
related loss of 29 acres of riparian vegetation represents less than 
0.02 percent of the total regional resource. Consequently the re- 


gional effect on riparian vegetation is considered insignificant. 


Product Pipeline 
Construction. Lands disturbed by the construction of the proposed 


product pipeline (1,609 acres) would be reclaimed immediately after 
construction and therefore would result in the loss of 322 AUMs 
annually for several years. Of this total, 1.7 acres of riparian 
vegetation would be removed on the south bank of the North Platte 
River. This would represent a locally significant impact until the 


riparian vegetation reestablishes itself. 


Railroad 

Construction. Lands disturbed during construction of the proposed 
railroad (994 acres) would essentially be removed from production for 
the life of the project. This results in a maximum loss of approxi- 
mately 199 AUMs of forage annually. The proposed railroad would also 
remove 22 acres of riparian vegetation at the proposed Antelope Creek 


crossing for the life of the project. 


Mine 
Operation. Lands disturbed during mining would be reclaimed as the 
mining sequence progresses. Reclamation would commence within 4 years 


of the start of mining. 


The BLM (1979) estimated that 27,300 acres of scoria vegetation 


exists in the Eastern Powder River basin. These estimates indicate 
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that the operation of the Rochelle Mine would reduce the scoria vege- 
tation type in the basin by approximately 5.0 percent. Therefore the 
operation of the Rochelle Mine would have a significant effect on 
scoria vegetation in the Eastern Powder River basin. Also, the reduc- 
tion would most likely represent a permanent impact since areas pre- 
viously covered with the scoria type would most likely be leveled and 
seeded with grasses during reclamation procedures. Consequently, the 
original scoria vegetation in the basin would be permanently reduced 


by 5 percent. 


Secondary Impacts 
It is assumed that new housing constructed for project-related 


newcomers to the Douglas and Glenrock areas would disturb primarily 
prairie grassland vegetation in the following proportions: single 
family housing unit (detached or attached), mobile homes, 1/8 acre/ 


unit; 1/4 acre/unit; apartment or condominium structure, 1 acre/unit. 


The total area that would be removed from this vegetation type 


due to project-related housing construction is provided in Table 3.4-2. 


Other secondary impacts include vegetation destroyed by ORV traf- 
fic. ORVs also impact soils and visual resources and are discussed 
under those topics in this report as well as under recreation re- 


sources. 
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TABLE 3.4-2 


ACREAGE AND PRODUCTIVITY OF PRAIRIE GRASSLAND VEGETATION 
TO BE REMOVED FOR PROJECT-RELATED HOUSING CONSTRUCTION 


SS SSE SS 
Housing Number of New Acreage Productivity* 


Type Units in 1986 Disturbed Loss (AUMs/yr) 


OC eee 


Single Family 504 126 25 

(Detached) 

Single Family 194 49 10 

(Attached) 

Apartments/ 106 106 21 

Condominiums 

Mobile Homes 806 101 20 
Total 1,610 382 76 


——eee—ee—eeeee OO ee ee 


*Assumes a worst-case average productivity in the area of 0.2 
AUMs/acre. 
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WILDLIFE 


Assumptions and Assessment Guidelines 


Of greatest concern in the assessment of potential impacts to 
terrestrial wildlife is the degree and extent of project-related 
disturbance in habitats considered essential for the maintenance of 
these populations. In particular, any impact on critical or important 
habitat of big game or upland game birds is considered significant. 
Any permanent facility which would be anticipated to restrict big game 
migration is considered significant and long term. Impacts detect- 
able beyond five years of the initial period of disturbance are con- 


sidered long term. 


All Project Components 


Most of the wildlife species indigenous to the project area are 
common throughout eastern Wyoming, northeastern Colorado, and many 
other areas of the Rocky Mountain region. While project related dis- 
turbance may have locally significant effects on some terrestrial 
fauna, in no case would these effects significantly alter the regional 
population levels. Routine maintenance and abandonment procedures are 
not anticipated to cause significant effects. Impacts resulting from 
nonroutine actions during these phases of the project are discussed in 
the Health and Safety section of this report. Insignificant impacts 


are described in detail in the Biology Technical Report (WCC 1981d). 


Water Supply System 


Construction. Two golden eagle nests are located in the North Well 
Field (T. 35 N., R. 70 W., sec. 30). Construction of well field 


gathering lines and roads could cause abandonment of these nests. The 





nests would not be destroyed during construction; consequently, the 
sites would be available for use in years following construction. A 


worst-case analysis suggests that the nests could be abandoned for one 








“/ et ’ ; Gy 
« , i] 


7 ; | Oak mit Am 
rr af , ean diup Imam Ad * ano. 


ot eignqnt ietsansog, te toveavenesa of? ni pecans rage 


he Jala r-sowtor Ye. | $20 %89 bare aotgeb o43 oe # a 

= : ‘¢ hey ie > a) 

io soaagejnian ods x03 tatoeens bo spbianos ssetided | 
i. 


jaatvoami 2¢ lesttivo oo sopqed yas .xeleokieeg al ae q eseds 


ree. Ber: : ere ate a 
Josotiioghe bexebhesos ef abrid emg be » ey 7 sates nit oe vais so 
oie 


Fa ont 























swag gid fjoistens oF bostaqtodlsas ed bivow ao! dw wae Skea ere 
~#5atab a2oec¢ 7) mret gaol hen’ $t eoltingse be teh ieaae aa de 
7 


cad 

| ; nige 

195 9th someduvtelh Yo bokveg lotsind wf? Fo waned evti Eat ie 
+ 


| -ES2 grok 6 


no1m J0afera odd a2 ene eLo2ee pheih it 
m bos ,obs risdesei re areaoyW ogee rwartwoials | ne 
Ib betalet 3: shorn ofid 32%8 7 ‘Sislouw gina me 9 ‘one ts 


igicjnories eames to e2ze3ie tena blanghe yilagel vat er anh 
incolys? of? wetla ¢lteestibegiw asoobds eed bisee oan? oe ob 1 
Ota sexubeso m3 PINTS: odo bare sooscetatow eni eu) elowel nokta 


all 


ov? wrist ivees a95 ont tf nate tmant Liecgs 2 wand at borane 
at bsagupetbh o2m das[losy ‘eds to s bse wale sends guisob saodsaa 8 
oaquk tusaitiegtent .dyouns GaAs BO sottane gis ted hues 
(bi8@1 204) sroqed Inotadyet etobl 69 BP ad preaege 


Car eo a * 


‘he Ms rok 
chin } 


fieW disot ed? ai bedaool Bie eieen sini ovb.0g 0 
bieit Ite te aubjaensene CE pees 


off ,acaen sent? Xe tue de a) ot 
3o am robas was ges 
odd ,ylsaeupeesos . iweksswaswaes Seaeih 


A .s#otvse s2an05 oni io ot 9 
@a0 t62 boaobasds ok ol » ade . nt 


AI, 


5 


WY5763.5 (I) - 2 


to two years and progeny for those years would be lost. The impacts, 
although locally significant, are considered short term. The regional 


golden eagle population would not be significantly affected. 


According to the Wyoming Game and Fish Department (1980), a 
golden eagle roost occupies the northeast corner of T. 33 N., R. 72 
W., sec. 12, on the western limit of the proposed reservoir dam. 
Construction of the reservoir may eliminate this roost, forcing the 
eagles to seek roosting habitat elsewhere. Destruction of this roost, 
although locally significant, is anticipated to have an insignificant 


effect on regional golden eagle population levels. 


Product Pipeline 


Construction. Two golden eagle nests have been identified 

within less than 0.5 miles of the proposed product pipeline corridor. 
Construction crews would approach the golden eagle nest in T. 30 N., 
R. 66 W., sec. 29 (Cedar Top Butte), six weeks after construction was 
initiated at MP 70. Young golden eagles are typically fledged 15 
weeks after eggs are laid and the majority of the eggs are laid in 
early March in Wyoming. Consequently, fledging would be expected to 
occur before mid-June. If pipeline construction was initiated at 

MP 70 before early May, golden eagles could be forced to abandon their 
young in the nest on Cedar Top Butte. If construction occurred after 
the first week in May (assuming a 5 miles/week construction rate), no 
impacts would be expected since the young will have left the nest. It 
would take nearly eight weeks for construction crews to approach the 
golden eagle nest in T. 19 N., R. 66 W., sec. 11. Construction would 
have to be initiated prior to mid-April for an effect to occur on this 
particular nest. The potential exists for significant, localized 


impacts to golden eagles from construction of the product pipeline. 
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However, since the nests would not be destroyed during construction, 


they would be available for nesting activities the following year. 


Railroad Vyoming Game and Fish Dept. 
Construction. Gassen (1981) reported that the area immediately sur- 
rounding Porcupine Creek is important winter habitat for mule deer. 
Construction of the railroad, in particular the turn-around loop, 
would reduce or eliminate the usability of this winter habitat. Dis- 
placed deer would be forced to seek other winter habitat, especially 
during periods of heavy snow. If other suitable habitat is not at 
Carrying capacity, these displaced individuals would be accomodated. 
However if other habitats are already at carrying capacity, some of 
the displaced mule deer would be lost. A worst-case analysis suggests 
that the overall carrying capacity of the Thunder Basin mule deer herd 
unit would be slightly lessened, resulting in a locally significant 
and long-term impact. The impact of railroad construction to the 
entire Thunder Basin mule deer herd unit, on the other hand, is 


expected to be insignificant. 


A sage grouse strutting ground (lek) is located 0.2 miles east of 
the proposed railroad corridor at MP 29. Construction of the proposed 
corridor could cause the local population to abandon the lek. If 
other suitable strutting habitat is available near the existing lek, 
the birds may reestablish a breeding ground in the vicinity. If suit- 
able habitat is lacking, the birds may be displaced further from the 
corridor. Loss of the lek from the indirect effects of construction 


represents a locally significant impact. 


Five raptor nests have been reported within 1 mile of the pro- 
posed railroad corridor. The distance of these nests ranges from 0.4 


to 0.7 miles from the centerline. Construction during the nesting 
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season could cause these nests to be abandoned. Since operational 
impacts are anticipated to be more severe, the effects of the proposed 
railroad on these raptor nests are discussed below under Operation, 
Maintenance, and Abandonment. No raptor nests would be destroyed by 


construction. 


Operation. As discussed above, the electric railroad is located in 
the important mule deer winter habitat that immediately surrounds 
Porcupine Creek. Train traffic in this area would cause displacement 
of mule deer using this habitat. This impact is locally significant, 


although regional effects are expected to be insignificant. 


Assuming a worst-case situation, train traffic would result in 
the permanent abandonment of the sage grouse lek located 0.2 mile east 
of the proposed right-of-way at MP 29. This impact would result in 
the complete loss of sage grouse progeny from this lek. The loss of 
one local sage grouse breeding complex is considered a significant 


localized impact. 


There is a low probability that sage grouse will become accus- 
tomed to noise from passing trains and reestablish the existing lek 
and breeding grounds after initial abandonment. Returns to tradi- 
tional strutting grounds have been reported after developments such 
as roads and airport runways (Harju 1979). There is a slightly higher 
probability that sage grouse would establish a new lek in alternate 
habitat. The probability of reestablishment is dependent on the suit- 


ability and proximity of alternate habitat. 


Reproductive failures (involving nesting and breeding activities) 
along the railroad line corridor due to operation could be moderate to 
severe. Human disturbance has been cited as a major factor in nesting 


failure in a number of recent studies (Bocker and Ray 1971; Snow 
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1973). The distances at which raptors will tolerate human activity in 
their nesting and hunting territories is not presently well defined. 
However, based upon recent studies (Vincenty 1974; Bocker and Ray 
1971) it is suggested that nesting and breeding activities would be 
affected in a l-mile corridor on both sides of the railroad right- 
of-way. Based on this criteria, three golden eagle nests and 1 fer- 
ruginous hawk nest would be affected by operation of the railroad. 
Nests outside this corridor would probably not be adversely affected. 
The loss of these nesting sites represents a locally significant 
effect. Regional resources should not be significantly reduced. 
After the initial disturbances, these raptors are anticipated to 
select alternate nesting sites. A worst-case analysis suggests that 


l or 2 years progeny could be lost. 


Mine 

Construction. Although no important big game habitat occurs on the 
mine site, development of the mine could indirectly affect important 
mule deer winter habitat in the Porcupine Creek basin to the west. 
Mine development could cause a locally significant reduction in the 
usable mule deer winter habitat; however, the effect is anticipated to 


be regionally insignificant. 


Econ Inc. (1980b) located a sage grouse strutting ground in the 
northeast corner of the proposed Rochelle Mine site (T. 42 N., R. 70 
W., Sec. 36). This lek would be removed during the mining process. 
The birds would most likely abandon the lek soon after mine develop- 
ment activities commenced. If suitable strutting habitat occurs off 
of the mine site, the birds may reestablish in adjacent habitat. If 
suitable habitat is lacking, the birds would be forced to disperse 
from the area to establish a new lek. Although the effect is locally 


significant, the regional impact is expected to be insignificant. 
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Surface disturbances on the mine site would remove two golden 
eagle nests. A third nest, located 0.8 miles southwest of the mine in 
T. 41 N., R. 70 W., sec. 16, could be affected indirectly. Construc- 
tion activities would most likely cause abandonment of these three 
nests. Eagles forced to abandon their nests would have to choose 
either an existing alternate nest site or a new nesting location. In 
either case, loss of existing nests would probably cause a loss of at 
least one year's progeny. The loss of the nests and the progeny that 


would have been produced would be a locally significant impact. 


Secondary Impacts 
The secondary impact of vegetation elimination in the affected 


area would be the elimination of foraging species from that area. 


Insignificant Impacts 


It is anticipated that some avian collisions would occur with the 
cooling tower. The significance of such collisions on bird popula- 


tions would be expected to be localized and insignificant. 


Direct impacts of saline water drift from the wet cooling tower 
on terrestrial wildlife species are anticipated to be insignificant at 


expected concentrations (EPA 1976). 
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AQUATIC BIOLOGY 


Assumptions and Assessment Guidelines 


The impact assessment for aquatic biology emphasizes fishes and 
Macroinvertebrates. Impacts are considered to be insignificant if 
they kill or displace few fishes or invertebrates not considered to 
be sensitive classification species. Impacts are considered to be 
localized when they are confined to the physically disturbed portion 
of the stream and downstream areas where disturbed materials would be 
carried by natural currents. Impacts with a duration of less than 


> years are considered to be short term. 


All Project Components 


A total of 244 rivers and streams would be crossed or otherwise 
affected by project components (Table 2.7-5). Of these, only the 23 
perennial streams support permanent aquatic communities. Table 2.7-2 
identifies 16 streams of particular interest in the project area due 


to their regionally or locally important aquatic resources. 


Routine construction of linear project components would not be 
expected to have significant long-term effects on aquatic resources 
because of the temporary nature of the disturbances. Insignificant 
impacts are discussed in detail in the Biology Technical Report (WCC 
1981d). Impacts that could occur from nonroutine actions during 
operation, maintenance, and abandonment are discussed in the Health 


and Safety section of this chapter. 


Plant 
Operation. Since prevailing wind conditions are in a northeast 
pattern it is anticipated that cooling tower drift would settle in the 


Lightning and/or Willow Creek drainages. Both stream systems in the 
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likely area of influence are intermittent; therefore, aquatic biologi- 
cal impacts would be limited to periods of heavy rainfall and runoff. 
Instream concentrations to be expected are unknown and depend upon 
numerous site-specific variables. It can generally be concluded, how- 
ever, that lethal fisheries impacts would only be expected if instream 
concentrations exceeded 10,000 mg/1 (EPA 1976). The concentrations at 


which sub-lethal impacts would be detectable are unknown. 


Water Supply System 

Operation and Maintenance. Pumping under worst-case conditions from 
the South Well Field would cause a 1 cfs decrease in the discharge of 
Box Elder Creek. While sophisticated instream flow analysis tech- 
niques would be required to determine the precise extent of damage to 
downstream trout habitat, it can generally be concluded that any an- 
ticipated decrease in habitat would constitute a localized, signifi- 


cant impact. 


A potential reduction in North Platte River discharge of 6 cfs 
from operation of the North Platte intake is anticipated to reduce the 
amount of available river fish habitat. It is anticipated that this 
reduction would be equal to or less than 1.2 percent of the average 
flow. The precise extent of habitat impact is difficult to estimate 
without sophisticated instream flow analyses. It should be noted, 
however, that present irrigation and industrial water commitments and 
reservoir operations would be likely to "mask" the biological effects 


of such a small reduction in discharge. 
Entrainment and impingement would also result from operation and 


maintenance of the proposed North Platte River intake. Entrainment is 


the drawing of aquatic biota into an intake with the collected process 
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water. In the North Platte River it is anticipated that phytoplank- 
ton, zooplankton, aquatic insects, fish eggs, and fish larvae would be 
the biota particularly subject to entrainment. The existence of an 
intake canal suggests that only those organisms in the confines of the 
canal could be entrained, but the size and morphometry of the canal, 
in addition to the intake volume and velocity, would ultimately deter- 
mine the physical limits of the intake's influence. Impingement 
involves drawing larger organisms (e.g., adult and juvenile fishes) 
against the intake structure primarily as a result of intake velocity. 
Fishes reported in the area of the intake and anticipated to be 
affected by entrainment and impingement include rainbow trout, carp, 
flathead chub, sand shiner, fathead minnow, longnose sucker, white 


sucker, and walleye. 


Entrainment and impingement impacts have been studied at cooling 
water intakes of hundreds of power plants throughout the United States 
(Schubel and Marcy 1978). In a review article published by Uziel 
(1980), it was suggested that phytoplankton and zooplankton entrain- 
ment impacts were "generally small and unlikely to cause ecosystem- 
wide impacts." In the same review article it is suggested that even 
when extensive site-specific data bases are established and ecosystem 
models developed, fish population impact assessments are tenuous, at 
best (Uziel 1980). 


A certain number of adult or juvenile individuals would be 
expected to be impinged, and physically damaged or destroyed, by the 
North Platte River intake regardless of its operating regime. Addi- 
tionally, a certain number of fish eggs and larvae would be entrained 
and physically damaged or destroyed if the intake operates during 
spawning or nursery seasons. Whether or not such impacts would be 


anticipated to be significant (i.e., have population level effects) 
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depends on the season of withdrawal, intake velocity, canal mor- 


phometry, and intake water volume. 


A preliminary review of location, design, and operation informa- 
tion for the proposed intake indicates that significant impacts to 
North Platte River fisheries are possible due to the existence of an 
off-river approach canal (EPA 1976), anticipated high velocity con- 
ditions at the intake screens, the lack of a fish-return system, and 
the probability that the intake canal would act as a sediment trap. 
The approach canal would be anticipated to function as a fish concen- 


tration area, if not a preferential spawning habitat. 


It is anticipated that the discharge of LaPrele Creek, below the 
reservoir, would increase significantly from 3.2 to 7.4 cfs. It is 
anticipated that this increase in discharge would be constant except 
for the months of August and September during dry years. This dis- 
charge increase would be expected to increase available trout habitat 
in LaPrele Creek, which would allow for an expansion of the "put-and- 


take" fishery that has been established there. 


Product Pipeline 
Construction. Construction of the product pipeline through peren- 


nial streams would be expected to result in significant, short-term, 
localized impacts due to instream dredging activities. Substrate 
disturbance or temporary removal and the concomitant increase in 
turbidity would be expected to eliminate affected invertebrates and 
cause local fishes to emigrate from the affected area. These impacts 
would be anticipated regardless of the construction schedule although 
community and habitat recovery would be expected within six months of 


construction completion. 
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Mine 

Operation. The proposed mine plan includes the diversion of two 
intermittent streams; Porcupine Creek and Knapp Draw Valley. 
Porcupine Creek would be diverted around the proposed railroad loop. 
The Knapp Draw Valley diversion would be located in the northwest 
corner of the mine. Potential impacts associated with the diversion 
of these streams include habitat alteration, sedimentation, 


petrochemical spills, and nonpoint source pollutant contamination. 


Aquatic biological impacts associated with sedimentation, petro- 
chemical spills, and nonpoint source pollutants would be anticipated 
to be insignificant due primarily to the temporary nature of these 
drainages. Habitat alteration in the channelized stream section, how- 
ever, would be considered to be a localized short-term significant 
impact since it would be expected to eliminate the natural stream 
riffle-pool sequence. This habitat alteration, in turn, would further 
decrease the limited productivity of these streams. Some degree of 
habitat recovery would be anticipated after spring runoff has eroded 


pools and runs into the channelized section. 


Other potentially affected intermittent and/or ephemeral streams 
on the mine site would be eliminated or modified into sediment chan- 
nels or ponds. These alterations would be anticipated to be signif- 
icant, localized impacts which would be evident for the life of the 
mine. It is important to note, however, that these stream modifica- 
tions are necessary in order to mitigate more severe aquatic impacts 


potentially associated with runoff from the mine site. 
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RARE AND ENDANGERED SPECIES 


Assumptions and Assessment Guidelines 


Any impact to a federally designated threatened or endangered 
Species or state-designated rare species would be considered signifi- 
cant and, at least in the case of federally protected wildlife, long- 


term. 


All Project Components 
Project construction and operation in the riparian habitats along 


Antelope Creek, the North Platte River, and Laramie River could result 
in the removal of a few perch trees used by bald eagles. The removal 
of these trees will represent a localized impact which, if other suit- 
able perch trees exist in the area, is insignificant. Displacement of 
individual eagles will be significant only if other available hatitat 
is lacking. It is likely that such individuals will settle on other 
reaches of these water courses that have not been disturbed by the 
project. The large communal roost located 1 mile northeast of the 
railroad corridor would not be affected by construction, operation, 
maintenance or abandonment of the project. These non-breeding birds 
would be less sensitive to disturbance and the l-mile distance from 
the disturbance should preclude detectable effects on the eagles 


utilizing that roost. 


The peregrine falcons occurrence in Wyoming is primarily as a 
migrant. Nesting habitat for these birds is lacking in the project 
area. No effects are expected from project construction, operation, 


maintenance, or abandonment. 


According to hydrologic examinations of the proposed water supply 
system, no detectable effect on critical whooping crane habitat on the 
Platte River is expected. For more detail see the Hydrology Technical 


Report. 
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Suitable habitat for the black-footed ferret exists in the vicin- 
ity of several project components. These habitats will be surveyed 
for the species during the summer of 1981 by the U.S. Fish and Wild- 
life Service. In the event that ferrets are identified in the area, 
appropriate mitigation measures will be developed under a Section 7 


Consultation between the BLM and U.S. Fish and Wildlife Service. 
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RECREATION RESOURCES 


Assumptions and Assessment Guidelines 


This section addresses nonurban recreation consequences only; 


urban-oriented recreation is included within the socioeconomics sec- 
tion. 


Critical factors in the determination of significance include 
the direct and indirect effects on the recreation resources (use of 
land, water, and disturbance to vegetation or habitat); and changes to 
the quality of the recreation experience from the perception of the 
user (such as from increased noise, limited visibility, odor; and from 
increased activity demand and subsequent overcrowding). Indirect 
effects of development are also considered, such as the consequences 
of the demand on available resources resulting from tertiary growth of 
population and services accompanying the labor force and supportive 
industries. The estimates of projected participation-rate changes for 
each of the major categories of recreational activity are directly 
tied to population growth projections in the communities and counties 
within the region of influence (Table D-16 in Appendix D). Projec- 
tions assume that future populations will recreate in the same manner 


as past and present users. 


: 


Impacts to nonurban recreational resources would be considered 
significant if construction activities would disrupt recreational 
activities by reducing access or disturb recreation areas by 
temporarily changing or altering physical conditions. Impacts would 
also be considered significant if project operation would lessen 
access to existing recreation areas near the project over the long- 
term or lessen the quality of the recreation experience for users over 


the long-term. Short-term consequences lasting less than two visitor 


seasons are considered insignificant. 
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The proposed start-up date for this project is 1982. The 
recreation resource base may change, i.e., new developed sites and 
facilities could be added by 1982. For purposes of this assessment 
only the most recently reported resource inventories and participation 
rates are used, along with past trends, to identify significant recre- 
ation consequences. Significant recreation impacts are described 


according to the nature of the impact, the magnitude of change, and 
duration of change. 


The discussion of significant recreation consequences is orga- 
nized into two separate but related parts. The first part is a dis- 
cussion by project component and focuses on specific changes to the 
recreation resource base and site-specific recreational experiences. 
The second part is a discussion by recreation activity and includes 
the effects of all project components together, with a focus on the 


increased demand for recreational opportunities in the 10-county 
region. 


Except where noted, impacts are a result of the combined con- 
struction and operation work force because of the common areas of 


residence, simultaneous work schedules, and similar recreation inter- 
est. 


Plant 


With the exception of dispersed big-game hunting no recreation 
resources exist within a 10-mile radius of the proposed plant site. 
No site-specific significant recreation resource impacts have been 
identified for the construction or operating phase of project develop- 
pment at the plant site. Impacts resulting from the plant labor force 


and associated population growth are discussed by individual recre- 
ation activity below. 
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Water Supply System 

None of the water supply system components actually crosses or 
occupies developed recreation sites, but the South Well Field borders 
Boxelder Park on the east, and the LaPrele Reservoir is just south of 
Ayres Natural Bridge recreation area. Neither of these project com- 


ponents would significantly impact recreational activities in these 
areas. 


Construction. Construction activities for the diversion channel 

along the North Platte River and the development of the Combs Reser- 
voir could temporarily disrupt recreation use of the river (float- 
boating, fishing) and could affect the quality of the recreation ex- 
perience at nearby Fort Fetterman during the construction phase of the 
project. For example, traffic disruption, noise from equipment, and 
increased fugitive dust could significantly reduce the quality of the 
recreation experience at these recreation resources in the near term. 


These impacts are considered short-term and insignificant. 


Operation. The long-term consequences of the Combs Reservoir could 
be positive. Even though the reservoir would not be used for water 
sports (boating, fishing, swimming) because of rapidly fluctuating 
water levels, it could provide a scenic resource (sight-seeing) of 
value to nearby private landowners and motorists on country roads. 


The importance of water resources in the semiarid region increases the 


value of this added resource. 


Railroad 


The proposed rail line would cut across prime rangeland, which 
would result in a physical barrier to the movement of antelope and 


deer and may affect the ease of movement by hunters. 
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Mine 

Operation. Mining activities could significantly affect hunting 
opportunities in the Thunder Basin National Grasslands by creating 
physical barriers (e.g., fences, roadways) to the natural movement of 
big game and by removing available rangeland during active mine tract 
development. Increased. access and familiarity by mine employees with 
the mine area lands could result in consequences such as unauthorized 
use of private lands fot off-road vehicle (ORV) operation, increased 


roadside litter from leisure activities, and poaching of stock and 
game on private lands. 


The following is a discussion of significant recreation con- 
sequences directly related to the increased demand for recreation 
resources resulting from all project components. The discussion is 
organized by recreation activity, with reference to specific resource 


areas likely to be significantly affected. 


Hunt ing 

Big game hunting (primarily for antelope, white-tailed and mule 
deer, and elk) is a major recreation activity in the 10-county region. 
The number of hunting permits issued each year is dependent on both 
the harvest from the previous year and the herd size. In the past, a 
large percentage of hunters in the 10-county region have been non- 
residents; however, in 1980 the number of nonresident hunters dropped 


significantly so that not all available permits were issued (Wyoming 
Game and Fish Department 1979). 


For the peak construction period (mine) in Campbell County (1983) 
big game hunting participation would increase by 1,094 with the 
project. In Converse County during the peak construction year (plant) 


of 1987 the difference: between big game hunters without the project 
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and those projected with the project is 17,036. This represents a 
significant increase to the base demand, which could increase the 
competition for permits and could affect the game quota for local 
residents. Indirect consequences of this increase include increased 
poaching, roadside litter, vandalism to private and public property, 
and damage to fragile ecosystems from unauthorized use of ORVs in 
hunting areas. If the 1980 trend continues a decline in the number of 
nonresident hunters could help alleviate the problems of increased 
competition for permits in future years; however, the peak year dif- 


ferences would remain significant. 


Fishing 

Fishing is among the most popular outdoor recreation activities 
in Wyoming. Due to the shortage of water resources within the region 
and the lack of access to them, fishing is generally limited to the 
North Platte River and associated reservoirs. For Converse County, 
which includes Douglas and Glenrock, fishing is available on the North 
Platte River, at Glendo and Guernsey reservoirs, and Boxelder Park. 
Participation trends in the past 5 years have shown a 200 percent 
increase in visits to the North Platte River (Casper District 
Recreation Program 1980). For Glendo there has been a 61.3 percent 
increase in participation rates (Wyoming Recreation Commission 1980). 
The participation days for fishing in Converse County for 1980 was 
49,565. The projected participation days for 1987 without the 
project are 51,018; with the project it is 87,306 a difference of 
36,288. This increase could add a significant demand to the North 
Platte and Glendo Reservoir recreation resources, which are already 
experiencing rapid increases in participation rates. Both per-person 
catch and the quality of the fishing experience would be affected by 


increased demand at these response areas. 
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Water-Based Recreation 

Boating, swimming, and water skiing are very popular recreation 
activities in Wyoming and are expected to experience an increase in 
participation days without the project. Because the region is semi- 
arid, opportunities for these activities are severely limited, placing 


heavy demands on the few existing water-based recreation resources. 


The North Platte River is one of the only natural water resources 
where rafting and canoeing can take place. The participation days for 
canoeing and sailing in Converse County in 1980 were estimated at 
5,958. The 1987 estimate without the project is 6,329; with the pro- 
ject it is 10,831, a difference of some 4,502 participation days, most 
of which is accountable to growth in Douglas and Glenrock. Similarly, 
swimming is expected to increase by 14,509 participation days in Con- 
verse County in 1987 as a result of the project, as compared to an 
increase of 1,832 between 1980 and 1987 without the project. This 
magnitude of user increase would place added pressure on the two swim 
ming beaches at nearby Glendo and the single swimming areas at Guern- 
sey State Park, Alcova Reservoir, and Pathfinder Reservoir. The in- 
creased demand would be particularly noticeable during the late summer 
months when drawdowns in the reservoirs reduce the water level and the 
opportunities for swimming. Keyhole Reservoir in Crook County is al- 
ready experiencing noticeable changes in participation growth as a 


result of other development projects in the north county region. 


Picnicking/Camping/Hiking 

Picnicking is by far the single most popular recreation activity 
in the state in terms of participation days, yet there are a limited 
number of developed picnic sites in the immediate region (approximate- 
ly 1,500 reported picnic tables, see Chapter 2, Recreation Resources). 
The most frequently visited picnic, camping, and hiking areas are lo- 


cated in the national forests and other major parks (e.g., Yellowstone 
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and Teton national parks; Bighorn, Black Hills, and Medicine Bow 
national forests) well outside the communities of residence within the 
project region (except for Medicine Bow). In the future, fuel uncer- 
tainties and the high cost of travel for recreation will place an in- 
creased focus and use on nearby, smaller recreation sites. County 
parks, such as Casper Mountain, Beartrap Meadow, and Ponderosa in 
Natrona County, and Boxelder Park and Ayres Natural Bridge (with 15 
campsites and 50 picnic tables) in Converse County, could easily ex- 
perience an increase in use well beyond their ability to provide 
adequate maintenance and supervision of facilities. Only primitive 
campsites are available at most county parks. For example, an in- 
crease in demand for developed campgrounds on national forest lands 

is already evident in the Laramie Peak area of Medicine Bow National 
Forest south of Douglas. Park supervisors report that the rapid in- 
flux of visitors who have never experienced this type of environment 
place additional requirements on managing agencies for educating the 
public on how to use natural resources. Problems such as vandalisn, 
fire, increased litter, damage to fragile vegetation from unauthorized 
off-road vehicle use and poaching, often accompany rapid influxes of 


visitors who cannot be adequately supervised. 


The participation in camping, picnicking, and hiking as a result 
of this project would place additional demands on the already stres- 
sed recreation resource base in the project region. The brunt of the 
impact for these activities could be expected to occur at developed 
sites, such as Muddy Mountain, Devils Tower National Monument, and 
Keyhole, Seminoe, Glendo, Pathfinder, and Gray Reef reservoirs. In 
Converse County, the projected number of participation days for camp- 
ing is expected to increase from 39,673 (1980) to 41,491 (1987), a 
5 percent increase without the project. The increase in population 
in Converse County, and subsequent recreation demand, as a result of 


the project would add 29,511 participation days for camping to the 
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1987 projections. This increase represents approximately 246 visitors 


per day over a 4-month camping season. Weekend camping demand can be 


expected to more than double this estimate. 


For hiking, the number of projected participation days for Con- 
verse County residents is 14,448 in 1987 without the project and 
24,724 with the project. Picnicking, the most popular state activity 
(Wyoming Recreation Commission 1980) is estimated to decrease (in 
Converse County) from 65,509 (1980) to 65,463 in 1987 without the 
project. With the project it is estimated that it would increase to 
46,563 picnickers in the area. The greatest increase is centered 
around the communities of Douglas and Glenrock. The above demand 
scenarios would be further exacerbated if project employee families 
seek campgrounds and picnic areas as temporary living sites because of 


the lack of adequate housing in the Douglas area. 


Campbell, Natrona, and Weston counties will experience much 
smaller increases in participation for these activities as a result of 
the project because the growth projections in these areas are con- 


siderably less than in Converse County communities. 


Specific problems resulting from overcrowding of camp sites, pic- 
nic areas, and hiking trails include increased litter, vandalism, 
damage to natural features (vegetation, habitat), and increased use of 
water (drinking) and sanitary facilities. Parking areas, waste dispo- 
sal, and traffic control may have to be expanded to accommodate peak 
visitor days. The quality of recreation experience for all of these 


activities would be significantly affected, should severe overcrowd- 
ing occur. 
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Sightseeing/Historical/Interpretive 

Though participation in sightseeing, historic and interpretive 
activities is projected to increase with the project, the dispersed 
nature of these activities, both in terms of where and when partici- 
pants choose to visit specific sites and the duration of their stay, 
are all factors that serve to reduce the magnitude of change expected 
from the project. The project components, particularly the Combs Res- 
ervoir and the gasification plant, could actually be viewed as 
additional resources for these activities from the perspective of 
adding man-made features of interest to the existing environment (see 


artist's sketch in Chapter 1, Figure ). 


Off-Road Vehicle (ORV) Use 
The proportion of people owning four-wheel-drive vehicles and 

dirt bikes can be expected to continue to increase as the population 
of the region grows. For example, in Gillette approximately 35 per- 
cent of the families own four-wheel-drive vehicles. Currently there 
are no designated areas in the region for off-road vehicle use. Thus, 
the continually growing problems of landowner-recreationist conflicts, 
damage to vegetation and soil, and additional noise near residential 


areas may be further aggravated. 


Much of the recreational use of four-wheel-drive vehicles occurs 
in the Black Hills and Bighorn national forests. Damage to accessible 
public lands by ORVs includes soil compaction, vegetation destruction, 
and erosion. The Big Horn National Forest has experienced a recent 
increase in ORV use and the number of law violations (Bureau of Land 
Management 1979). These national forest lands and those administered 
by the Bureau of Land Management would be subject to the greater 


increase in ORV use. 
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Winter Sports (Snowmobiling/Alpine Skiing/Cross-Country Skiing) 


Participation in skiing and snowmobiling would increase with the 
increase in population due to the proposed project. The greatest in- 
crease in participation rates would be in the Converse County area. 
Lack of sufficient snow base, suitable terrain, and access to public 
and private land would continue to cause residents of the region to 
seek winter recreation in the nearby mountain ranges. Potential prob- 
lems include conflict between various groups (e.g., snowmobilers vs. 
cross-country skiers), litter, noise pollution, wildlife harassment, 
and damage to the soils and vegetation. Because of limited amounts 
of public lands, in the region, more people with snowmobiles might 
trespass on private lands, causing landowner-recreationist conflicts 


(Bureau of Land Management 1979). 


Three commercial downhill ski resorts are in the region: Meadow- 
lark (west of Buffalo), Hogadon (south of Casper), and Terry Peak 
(northeast of Newcastle). Hogadon would experience the greatest im- 
pact due to increased participation rates from the project's work 
force residing in Converse County. In 1980, Converse County had 
11,799 participation days for alpine skiing; in 1987 the county is 
projected to have 12,331. With the project the estimated partici- 
pation days will be 21.102. This increase would be a positive con- 
sequence for the ski-related business but could be a negative impact 


to skiers who could experience long lift lines at the few resorts. 


Cross-country skiing and snowmobiling opportunities are available 
in or adjacent to the Bighorn, Black Hills, and Medicine Bow national 
forests, Keyhole State Park, and Beartrap Meadow County Park. The in- 
crease in participation of these sports at the national forests and 
Keyhole State Park would have an insignificant impact. However, for 
1987 in Converse County there would be 5,690 more participation days 


for cross-country skiing than would be expected without the project, 
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which is 6,246 more than 1980's participation days. Medicine Bow, 


which is much larger than Beartrap Meadow County Park, could absorb 


this increase. Beartrap Meadow may experience some slightly crowded 


conditions which could lead to decrease in the quality of the nature 
experience. 
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VISUAL RESOURCES 


Assumptions and Assessment Guidelines 
The determination of significant visual consequences is based on 


the extent of compatibility or contrast between the proposed project 
components and the existing visual quality characteristics of the 
landscape encompassed by the project for all phases of development. 
The assessment focuses on the extent of change to the line, form, 
color, and texture of the landscape composition, which directly 
relates to the natural and human features in the setting, such as 
vegetation, landform, water, soils, and man-made structures. Signifi- 
cant impacts were determined in accordance with BLM's Visual Resource 
Management Classes (Table 2.9-1) and the U.S. Forest Service's Visual 
Quality Objectives (Table 2.9-2). 


Two other factors are important to the determination of signifi- 
cance: the sensitivity of the modification to the viewing public, and 
the duration of the impact. Sensitivity includes the volume of use by 
the public, the proximity to human use areas (e.g., recreation sites, 
major roadways), and the extent of concern for either the landscape in 
general or specific landscape features. Duration is an indication of 
how long the visual contrasts would be noticeable. Short-term con- 
trasts would be noticeable for less than 5 years and are generally 
considered insignificant. Examples include changes to vegetation that 
are mitigated after 2 to 5 growing seasons. Long-term consequences 
are noticeable for longer than 5 years and generally include changes 
to land form (cuts and re-contouring) and the addition of permanent 


structures. 


Plant 
The scale, unnatural vertical lines, and geometric form of the 


proposed plant facilities would result in noticeable visual contrasts 
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in this VRM Class IV setting. Though the visual Management objectives 


allow for dominant features to be introduced to the landscape, these 


features are supposed to reflect the line, form, and color of the 


natural setting. The proposed plant has predominantly vertical char- 


acteristics (i.e., boilers 175' high, stacks 300' high 
tower 145! 


» coal screening 
high) which would contrast against the horizontal character 
of the background setting. Because of the moderately rolling topog- 
raphy, the plant features would be visible for approximately 90 
percent of a 3-mile stretch of Highway 59 north of the intersection 
with County Road 55 (Figures 1 and 2). This road is a major roadway 
running north and south between Douglas and Casper to Gillette. 
Meteorological conditions would make the cooling tower plumes visible 
from as far as 10 to 15 miles, adding to the significance of the vis- 


ual contrasts and drawing attention to the plant site. 


Other visual features, such as protective fencing and transmis-— 
sion lines, are additional human modifications that would contrast 
with the foreground landscape. In reference to the discussion in the 
proposed action, selective landscaping along the "public edge" (i.e., 
along Highway 59), complete with professionally designed indentifi- 
cation graphics, will provide attractive visual focal points in the 
foreground, which will minimize the contrast of the industrial de- 


velopment in the background landscape (refer to artist's sketch of 
plant in Chapter 1, Figure Hes 


Secondary Impacts 

Indirect visual consequences of the plant include the change to 
,community character within and around the communities of influence as 
a result of population expansion. Mobile home parks, new tract devel- 


opment, and expanded service industries will alter the visual charac-— 


ter of the communities. 
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Water Supply System 

No significant visual contrasts are anticipated from either the 
South or North well fields, or from use of the LaPrele Reservoir. 
The diversion channel along the North Platte River will introduce 
human modification in line, form and texture of significant visual 
consequence in this scenic and recreational landscape. Positive 
visual consequences could result from increased water in the LaPrele 
Creek and the development of the Combs Reservoir in a semi-arid area, 
because natural vegetation is likely to increase along shorelines, 


adding color, texture and variety to the existing landscapes. 


Product Pipeline 


No significant visual contrasts have been identified for the pro- 
duct pipeline because it follows an existing pipeline and roadway cor- 
ridors for major portions of its length and does not cross landscapes 


of particularly high visual quality. 


Railroad 


The proposed rail line would traverse landscapes of common char- 
acter (designated Maximum Modification and Modification) where top- 
ography is flat to moderately rolling, with little variation in color 
or texture. The unnatural line resulting from the cleared right-of- 
way, and cut and fill, would be highly visible along major portions of 
the rail line from both aerial perspective, and where the line 
parallels Highway 59. The low visual quality of these landscapes, 
however, reduces the significance of these contrasts. The few high 
quality visual landscapes along the right-of-way occur in the Porcu- 
pine Creek drainage where the proposed line shares a right-of-way 
with the proposed North Antelope rail line, and where the line skirts 
the Red Hills. Neither of these landscapes are highly visible to the 


public, thus reducing the sensitivity of the visual contrasts. The 


three radar communication towers (50 feet high) would be visible in 
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this open landscape and would result in visual contrasts against the 


horizontal background. The placement of these towers and use of non- 


reflective materials could mitigate significant visual consequences. 


Mine 


Visual contrasts of mining activities are considered insignifi- 
cant because post-mining reclamation can be expected to restore the 
pre-project landscape features (landform, drainage patterns, vegeta- 
tion, etc.). The mine would disturb approximately 128 acres per year 
and reclamation of disturbed tracts would begin within 1 year after 
mining each tract. 


Since 100 percent of the area to be mined falls within the land- 
scape subunits ranked " Modification" and "Maximum Modification" by 


the U.S. Forest Service, no significant visual contrasts are expected 


from the actual mining activities. However, the access road and mine 


facilities (office, dump hopper, silos, and transmission lines) would 


result in significant visual contrasts. These structures, located in 


T. 41 N., R70 W., sec. 10, are within an area classed for "Partial 
Retention" as a visual management objective. The area has been 
identified as a high visual quality landscape because of the landform 
diversity offered by rock outcroppings, unique coloration of scoria, 
and vegetation patterns. The visual contrast of the unnatural form 
and line of the buildings, access roads, and transmission line against 
a predominantly natural setting would be significant. However, the 
sensitivity, of this landscape is considered low because of the limi- 
ted public access to the site (Highway 59 is approximately 10 miles to 
the west). The rolling contours of the landscape also help to mask 
the actual mine area from public view. These factors, in addition to 
the existing mining (Black Thunder Mine) and exploration in the area 
and the proposed future mining activities, would help to reduce the 


significance of the visual consequences in the proposed mine area. 
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Secondary Impacts. Indirect visual impacts in the general vicinity 
of the mine (within the Thunder Basin National Grasslands) could re- 
sult from unauthorized use of ORVs used to access the mine, and for 
recreational travel. Disturbance to this grassland will leave un- 

natural lines in the rolling terrain that will be especially notice- 


able from aerial perspectives. 
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LAND USE 


Assumptions and Assessment Guidelines 

Impacts on mineral resources would be considered significant if 
consumptive use for the proposed action might deprive other users of 
a scarce mineral commodity or if implementation of the proposed action 
would make it uneconomical to recover a scarce mineral commodity. 
Conversely, impacts would be considered insignificant if large quanti- 
ties of the affected mineral commodity are readily available elsewhere 
in the region or if it is unlikely that the need to exploit the 
affected mineral commodity would arise during the design life of the 


proposed action. 


Impacts on agricultural lands would be considered significant if 
these lands were irreversibly converted to other uses or if the via- 
bility of the lands were significantly diminished as a result of the 


proposed action or alternatives. 


All Project Components —- Agriculture 

Approximately 386 acres of agricultural lands would be disturbed 
during construction of the transmission lines leading to the plant, 
the water pipelines, and the product pipeline. These would be re- 
claimed immediately after construction. The terms for crossing crop- 
lands would be determined by agreements entered into by the landowner 
and the applicant or an affiliate thereof. Construction would be se- 
quenced where possible so that lines would be installed either before 
crops are planted or after they have been harvested. Where sequencing 
would not be possible, some crops would be lost for one season. Since 
the mix of crops grown on lands to be disturbed by the project would 


be dependent on conditions during the year of construction, and some 
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lands would not be disturbed while they are planted, an accurate esti- 
mate of crop losses cannot be made. Approximately 46 acres of agri- 
cultural lands would be disturbed during the construction of the rail- 
road and would essentially be removed from production for the life of 


the project. 


The lost of forage (expressed in AUMs) from vegetated lands dis- 


turbed by the project is discussed in this chapter under vegetation. 


Plant - Minerals 

Implementation of current plans for construction of the proposed 
plant would entail taking one oil and gas well out of production. The 
cost of directional drilling to recover the remaining resource might 
be so high as to make such recovery infeasible. Other wells are 
present on the plant site. However, it is anticipated that these 


would remain in operation. 


Water Supply System —- Minerals 

Construction of the proposed reservoir dam would require approxi- 
mately 100,000 cubic yards of drain materials. These probably would 
be obtained from the floodplain of the North Platte River. This 


should not significantly deplete this resource. 


Mine - Minerals 

Several oil and gas wells are present within the Rochelle mine 
permit area. It is understood that the mining sequence would be 
planned so as to delay interference with these wells for as long as 
possible. Nonetheless, as wells in this region may be long lived, it 
does not appear improbable that one or more wells might have to be 
taken out of service before the petroleum resource is exhausted. How- 
ever, the value of the remaining resource might not be sufficient to 


justify drilling replacement wells following completion of mining. 
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Additionally, some coal would be lost in "cutoffs" outside the limits 
of the Rochelle permit area. This coal probably would not be economi- 


cally recoverable in a separate, independent mining operation. 


Clinker would be used for subballast on the proposed railroad bed 
and crushed rock would be used for ballast. Billions of cubic yards 
of clinker exist in the northeastern Wyoming coal fields (Clabaugh et 
al. 1946; Dobbin and Barnett 1928). The Guernsey and Hartville for- 
mations in the vicinity of the project site contain vast quantities 
of limestone. Therefore, the use of some of these materials for 
constructing the railroad is not expected to cause a significant 


impact. 


BO) . 0 alts eee 













sata} Mu jos Se ae 

bed baoti}ex beaeqemq adf-mo dealieddpe’ xo heaw. 9d 
ebray ote to wok tilt -tanliad zo beso ad bitew don & 
19 dywadel>) eh feet Son) 'yeiany’: ceessviinnoes Wi ah Aelia 
“70% of Livaralh bain qonozou® off (OSC siemred bar ehddet 3 
asitiiatep tev aiedaso s2ie tostoxg sid ee a eae a 
zo? efgitetam eaed3 lo emoe Yo seu aa ,s70letede i. at 

repr itiogie « sua 02 besdeqze doa ai tori ar sian 


e a 








2 ee Pm >. ioe oe f 
é pe aes nN ae aw a aS aeqse + TM bef ia) 
4 . i 7 A 
EAE wileaie eo, Saleh ait all Sammi 


F 7 r Sadi ¢ he 7a aes a sa tnaiiode Se ary 
Re ee eee eee. ee 
| Sein tat Gea! te ee eats 


~v ; doy . re +9 ; 


Bein) ; 


Chapter S Cubtiral imate le— 


Environmental Consequences ; 
GUlcuGawenesource oignificance Criteria 
impacts woulaebe considered significant: if there is a 
avreasonavre possror ity that a iscientifically or culturally 
important site<could, be,damaged,on,destroyed.as,,a),result 
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_3«2 B.8.A.(1). (a) 
Environmental Consequences 
Cultural Resources 


Construction and operation impacts on known prehistoric 
and historic sites. 


Impacts would be minimal on all sites discovered in areas not 
excluded from inventory by BLM Instruction Memorandum No. 80-29, "Cultural 
Inventory on Non-Federal Lands Related to the Grant of a Federal Right- 
of-Way." Any sites within the boundaries of the mine, plant site, 
reservoir, within 660 feet of a water well and all sites on federally 
administered land would have minimal impacts. Sites on private lands, 
where access has been denied by the owner or in areas which have been 
excluded from inventory by the application of BLM Instruction Memorandum 
No. 80-29, would be impacted by construction of the water pipeline, gas 
product pipeline, or access roads to the water wells. If sufficient 
material remains after blading and trenching, these sites should be 
identified pursuant to Item No. 15 in the WyCoalGas letter concerning 
Cultural Repoure eset ttc minimizing the impact. Impacts to these resources 


may range from complete destruction to minimal disturbance. 
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3.1 Assumptions and Assessment Guidelines 


K. Socioeconomics 


The construction and operation of the WyCoalGas project would have 
important employment, income, fiscal, and population effects within the 
area of site influence -- particularly within Converse County. In turn, 
these effects would have repercussions on public facilities and 
services, recreation, transportation, land use, housing, public finance, 
and social/cultural conditions of communities and other governmental 
jurisdictions. The significance of the proposed action's impact on any 
one of these factors is a function of the magnitude and duration of the 
effect to be accommodated, the absorptive capacity of the factor, and 


its importance relative to other factors under consideration. 


The general approach adopted to identify and evaluate the potential 
socioeconomic impacts involved six basic steps identified below and 
described in detail in Chapter 2 of the Socioeconomic Technical Report 
(Mountain West Research, Inc. 1981la): 

1) Description of the affected environment with emphasis given to 


those areas that are expected to be significantly affected by 
the proposed action 


2) Projection of future socioeconomic conditions without the pro- 
posed action -- these are the "baseline" socioeconomic 
forecasts 


3) Identification and description of characteristics of the 
proposed action relevant to its effects on the human environment 


4) Projection of future socioeconomic conditions with the proposed 
action -- the "with-project" forecasts 


5) Identification and analysis of impacts through comparing fore- 
cast conditions with and without the proposed action for key 
socioeconomic factors 


6) Identification and evaluation of opportunities for mitigation of 
adverse impacts and enhancement of positive impacts 


This approach has been applied to each of the major categories of 


socioeconomic assessment in a sequence that reflects the causal 


relationships among them. Thus, the first category to be addressed is 


3-104 
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the change that the proposed action would have on the economy and popu- 
lation of the area of site influence. In particular, changes in the 
size and age/sex/ethnic composition of the population due to the 
WyCoalGas project would affect demands for public facilities and 
services (education, health care, welfare services, recreation, public 
safety, sewer, water, and public administration) and housing. In 
combination, these demands determine land use and public 
revenues/expenditures impacts. In turn, the social/cultural impacts of 
the proposed action would result from individual and cumulative impacts 


on all of the other variables. 


The analysis of impacts for the proposed action was carried out 


separately for the following components: 


-- The Rochelle Coal Mine 
-- The plant, water supply system, and railroads 


-- The product pipeline 


The different geographic focal points of the mine and plant impacts 
-- Campbell/Weston counties and Converse/Natrona counties, respectively 
-- dictated their separation. The very brief construction period (18 
weeks) for the pipeline, together with the greater part of its route 
being in Platte and Laramie counties, led to its separate treatment. 
Due to the unique, highly transient nature of the pipeline component, an 


assessment approach different from that used for the mine and plant was 


applied (see MWRI, Socioeconomic Technical Report, 198la). 


Furthermore, in the impact assessment, effects due to the con- 
struction and operation of the proposed action have been distinguished 
only where the difference between temporary (construction-related) and 
permanent (operations-related) impacts would affect the types of impact 
as well as appropriate mitigation strategies. The years for which 
forecasted impacts have been analyzed reflect the overlap between 


construction and operational effects: 
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Year Reason Selected 
1983 Construction start-up for plant; peak 
construction year for mine 


1987 Peak impact for plant (construction 
plus operating) 


1990, 1995 Operations impacts only; corresponds 
to BLM Powder River Basin 
forecast years 


Finally, a concerted effort was made to define future economic 
development in the area of site influence based upon resource develop- 
ment projects consistent with those included in the BLM's Powder River 
Basin regional coal leasing analysis. Exceptions to total consistency 
were the Hampshire Fuels Project, the recent decline in the uranium 
industry (both incorporated only in the WyCoalGas analysis), different 
project timing assumptions, particularly for the Preference Right Lease 
Agreement (PRLAs), different employment and population forecasting 
techniques, and different methods of allocating population increases to 


communities. 


1.) ECONOMY AND POPULATION 


a.) Approach 


An "economic base" approach was utilized to analyze and forecast 
future economic and demographic conditions with and without the proposed 
action. This technique defines that employment and income in the local 
economy which respond to demands for goods and services outside the 
local economy as basic, and the remainder as nonbasic. Basic employment 
and income are the primary determinants of total employment change. 

Jobs in agriculture and mining are good examples of "basic employment," 
while jobs in education or local service establishments are examples of 
"nonbasic employment." Employment changes were translated into popu- 
lation changes by estimating the annual amount of in-migration required 
to meet local labor requirements and attaching demographic 


characteristics to that in-migration. 
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The first step in the assessment process was to forecast future 


economic activity (represented by basic and nonbasic employment and 


income) with and without the proposed action. These economic forecasts 


were then combined with projections of key population characteristics in 


a computerized forecasting model. The principal steps comprising this 


process were the following: 


Estimate future activity and employment in the basic economic 
sectors of each county (not including major resource 
development projects). 


Analyze the manpower schedules, wage bills, local purchases, and 
production of 54 existing and planned resource development 
projects in Campbell, Converse, and Natrona counties. Complete 
the same analysis for the proposed action. 


Estimate the changes in nonbasic employment that would result 
from the forecast changes in basic employment. 


Analyze existing labor market conditions and project future 
conditions. In light of forecasted future labor demands, 
determine the consequent in-migration requirements. 


Determine the probable demographic characteristics and residen- 
tial distribution, by community, of the in-migrating work 
force. 


Forecast 1981-95 employment, income, and population, with and 
without the proposed action, for counties and communities in the 
area of site influence. 


b.) Assumptions 


Energy resource development would be the driving economic force in 


the area of site influence over the forecast period. For each project 


in the baseline future development scenario as well as for the proposed 


action, assumptions have been made regarding the following 


key characteristics: 


Construction (temporary) and operations (permanent) work force 
size, in-migrating (mover) /local hire (nonmover) breakdown, 
marital status, proportion with family present, age composition, 
personal income and expenditure patterns, and residential dis- 
tribution. Assumptions related to these characteristics are 
based on survey data (Wyoming Research Corporation; Zainholsky 
and Pearson 1980; Mountain West Research, Inc. 198la), Colstrip 
surveys labor market forecasts, and residential distribution 
analysis. 


Timing of project implementation (construction and operations) 


Project costs and local purchases of goods and services 
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A detailed description of the assumptions used in the economic/demo- 


graphic analysis can be found in the Socioeconomic Technical Report 


(Mountain West Research, Inc. 1981la). 


c.) Impact Significance Criteria 


Both adverse and positive impacts of the proposed action would 


result from the translation of economic and population effects into 


their implications for other socioeconomic variables. No impact 


significance criteria are proposed for economic or demographic change. 


However, economic change may represent significant impacts on labor 


availability, economic opportunity, and living standards. 


2.) GOVERNMENT FACILITIES AND SERVICES, RECREATION, 
TRANSPORTATION 


a.) Government facilities and services 


(1) Approach 


Once the population effects have been forecast, the impacts of the 


proposed action on protective services, schools, health, sewer and 


water, social services, justice, and administration -- can be made. The 


following general analytic steps were part of the impact analysis: 


Inventory existing facilities and services to determine deficits 
or surpluses in capacity, and identify other relevant 
characteristics unique to the area, community, or jurisdiction. 


Determine and verify facilities and services design and delivery 
standards appropriate to the local context. Confirm these 
standards with local authorities where appropriate. These 
standards are described in detail in Chapter 2 of the 
Socioeconomic Technical Report (Mountain West Research Inc. 
1981a). 


Forecast future facilities and services demands, with and 
without the proposed action, by applying delivery standards to 
population forecasts at the community level. 


Determine impacts on facilities and services with the proposed 
action, using current utilization levels or other relevant 
measures as a base, and compare the "with" and "without" 
scenarios. This net impact would not necessarily correspond to 
the total required addition or change in capacity of a parti- 
cular facility or service; its simply that part attributable to 
the proposed action. 
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(2) Assumptions and Impact Significance Criteria 


Significant impact is a function of the relationship between growth 
in the demand for services and the existing capacity to absorb that 
growth. In situations where large increases in demand may be easily 
absorbed, the net effect is to improve facility utilization -- a posi- 
tive impact -- whereas the greatest adverse impact would occur where 
public infrastructure is currently operating at or beyond full capa- 
city. Adverse impact was defined as that increase in demand for 
services which would stress current systems and facilities enough to 
require change. For example, with-project school enrollments that would 
exceed the absolute physical capacity would be a significant impact 
(requiring new capital investment), whereas enrollments that would 
require additional teaching staff, different uses of present staff, or 


different uses of present facilities might not be significant. 


b.) Recreation 


Recreation impacts would also be directly linked to population 


changes generated by the proposed action. 


(1) Approach 


The methodology for assessing urban recreation impacts includes 
three principal steps: 
-- Compile and verify an inventory of existing facilities and 
program offerings. 


-- Derive the participation days (demand) for each activity by 
applying participation rates to population forecasts in each 
community, with and without the proposed action. 


-- Compare the total participation days in the baseline and 
with-project forecasts. Convert to facility demands through the 
use of standards for each type of facility and compare to the 
existing supply, including utilization rates, to derive impacts. 


Existing participation rate data were used to derive recreation 
demand (Carlson and Phillips 1980). When such data were not available, 
population-based standards were used to determine facility needs. No 


standards or participation data were available to determine indoor 
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needs. Temporary impacts, those related to the construction phase and 
of less than five years' duration, were distinguished from permanent or 


long-term impacts. 


(2) Assumptions 


The following primary assumptions underlie the urban recreation 

impact analysis: 

-- None of the population residing in the WyCoalGas construction 
camp were included in recreation demand estimates for Douglas 
and Glenrock. Conversely, no potential recreation facilities at 
the camp were included in the Douglas and Glenrock supplies. 


WyCoalGas would build recreation facilities at the camp, with 
the number and type yet to be defined. 


-- Private recreation facilities would be constructed independently 
as community populations grow and opportunities present 
themselves. A needs analysis was not conducted for private 
sector facilities. 


-- Both school and city recreation and park facilities were 
included in the total supply inventory, since they are available 
to the entire population. 


(3) Impact Siqnificance Criteria 
The significance of impacts on urban recreation is a function of the 
magnitude of the impact, its duration, and its importance relative to 
other socioeconomic factors. Significance criteria used in this 
assessment included the following: 
-- A loss or temporary alternative use of an important existing 
recreation site or facility 


-- An increase in demand due to the proposed action such that 10 
percent or more cannot be met by key existing facilities and 
programs, thus resulting in a loss of recreational opportunities 


c.) Transportation 


Transportation impacts of the proposed action would result from 
population growth, workers commuting to and from the job site, and the 


transport of materials and equipment. 
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(1) Approach 


Potential short- and long-term transportation impacts of the 
proposed action were determined by examining its effects on traffic 
flows (of passengers, vehicles, and freight) and safety, and the 
consequent implications of important changes. The procedure involved 
the following basic steps: 

-- Project total road and rail flows for potentially affected 

elements of the transportation infrastructure. 


-- Compare these flows with existing and planned volume/load capa- 
cities of the affected elements. Where forecast flows exceed 
design capacity, adverse impacts occur in terms of higher 
transport costs, increased accident rates, and greater nuisance. 


-- Evaluate transportation effects of the proposed action for their 
impact on adjacent urban land uses and identify significant 
conflicts. 


(2) Assumptions 


The key assumptions that condition the analysis of transportation 
impacts include: 
-- Rochelle Mine workers would have company-provided bus services 
to Wright and Gillette. 


-- WyCoalGas plant, railroad, and water system workers would 
commute to their job sites by car with an average occupancy of 
two workers per vehicle. 


-- Traffic capacities of the principal road network are consistent 
with Wyoming State Highway Department design standards for peak 
hourly flow. 


(3) Impact Significance Criteria 


Impacts of the proposed action have been considered significant 
where: 
-- Infrastructure improvements must be undertaken due to the 
effects of the proposed action. 


-- Safety problems would be created where none existed before, or 
they are increased to levels requiring remedial action. 


-- Land use conflicts which violate existing state or local 
standards or regulations would be generated. 
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3.) HOUSING 


Housing impacts depend on the rate and location(s) of population 
growth; the quality, cost and composition of available units; and the 
ability of the local housing industry to meet demand in a timely 
manner. The residential allocation of workers in the economic/demo- 


graphic analysis is crucial to determining future housing requirements. 


ae) Approach 


Potential housing impacts due to the proposed action have been 
evaluated by comparing baseline and with-project forecasts of housing 
demand by type of unit (single family detached, mobile home, and 
multifamily) with existing housing stock occupancy and housing supply 


Capacities. The general approach was the following: 


-- Determine existing housing stock by type, occupancy, costs, 
location, and condition. Examine trends in residential 
development over the 1970-80 period and assess the implications 
for development of recent land use controls, current mortgage 
rates, and credit availability. 


-- Estimate future housing demand by type of unit, income group, 
and community using the housing demand model and local 
trends/survey data (see Chapter 2, MWRI, Socioeconomic 
Technical Report, 1981a).. 

-- Analyze the capabilities of local contractors and subcontractors 
to construct dwelling units and/or to supply modular and mobile 
units needed to meet the projected housing needs. 


-- Identify the supply of subdivided, improved land needed by local 
contractors and developers. 


-- Identify and evaluate the availability of capital and the 
effects of high interest rates on construction and permanent 
financing. 


-- Compare new unit demand by type per year in each county for both 
the baseline and with-project cases to determine net effects due 
to WyCoalGas. Then compare new unit demands to supply 
capacities. 


b.) Assumptions 


The housing impact analysis rests on the following key assumptions: 


-- Current trends in headship rates, labor force participation 
rates, and demand for units by type would continue. 
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-- Developers/builders' output would be at least equal to their 
past performance. 


-- The focus of Converse County residential development in munici- 
palities and rural centers, such as Bill and Orin, would con- 
tinue. This focus is based on recently adopted land use 
policies and regulations. 


-- At peak construction, 1,045 workers out of 3,400 would reside in 
the proposed construction camp. 


c.) Impact Significance Criteria 


The significance of housing impacts due to the proposed action has 
been evaluated on a case-by-case basis, since the severity of these 
impacts is relative. A 2 percent shortage in small communities may pose 
no problem because of the few units involved. However, the same 
shortage in a large community may represent several hundred units and 
thus be more significant. In addition, supply response to additional 
housing demand is affected by variable phenomena such as local 
builder/developer capacity, capital and labor availability, construction 


loan rates, and mortgage lending rates. 


4.) URBAN LAND USE 


a.) Approach 


Population, facilities and services requirements, and residential 
development directly influence urban land use patterns. Taking 
thesefactors into account, a three-step approach was utilized to 
project and evaluate future urban land uses by type: 

-- Inventory existing residential, commercial, industrial, and 

public/quasi-public land uses. 


-- Determine land use multipliers or rates by category, based on 
population, employment, existing acreage (commercial, indus- 
trial), existing dwelling unit densities (residential), and 
field inventories (public/quasi-public). 


-- Apply derived rates to forecast population, employment, and 
housing demand, with and without the proposed action, to 
determine requirements by category and community. 
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b.) Assumptions 


The following major assumptions were made in assessing urban land 
use impacts: 
-- Current residential development densities would apply in the 
future. 


-- Major industrial developments would not occur within Glenrock 
and Douglas municipal boundaries. 


c.) Impact Significance Criteria 


Land use impacts were considered significant if the projected 
acreage demand for any category could not be met by available land 
within existing community boundaries, or (as in the case of Casper) 
outside of the planning area as defined in the 1978 City Land Use Plan 
(Casper Planning Office). Impacts were also considered signficant when 
forecasted changes in use conflicted with existing special uses or 
reserved uses, e.g., residential development in flood plains or 


transportation corridors. 


5.) FISCAL 


The fiscal analysis draws on all of the preceding socioeconomic 
factors and translates them into revenue and expenditure implications 


for the affected local jurisdictions. 


a.) Approach 


Potential fiscal impacts on the local governmental jurisdictions 
were evaluated by forecasting future governmental expenditures and 
revenues resulting from the proposed action and comparing these to the 
baseline forecasts of revenues and expenditures. The approach was 
characterized by the following steps: 

-- Historical expenditures and revenues for each jurisdiction were 

compiled, and trends were determined by examining these expendi- 


tures and revenues after all years' data had been 
deflated to constant dollars. 


-- Major revenue sources and expenditures were identified to 
establish the important components of each jurisdiction's budget. 
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-- Average and marginal per capita multipliers for major expendi- 
ture functions and revenue sources were established based on 
Current expenditures and revenues. Historical revenues from 
sales, use, and property taxes were analyzed and utilized 
in the development of a revenue forecasting model. 


-- Forecasts of future capital expenditure requirements were 
developed from the public facility and services analysis. 


-- Forecasts of future expenditures and revenues for each juris- 
diction, based primarily on future population and mineral 
resource production estimates, were prepared for the proposed 
action and the baseline case. The net fiscal balance was 
determined by comparing expenditures to revenues for each 
jurisdiction in each forecast year. 


b.) Assumptions 


The basic assumptions underlying the fiscal impact analysis were the 
following: 


-- Where appropriate, historical per capita expenditures for 
particular line items and present funding mechanisms for each 
jursidiction would be maintained in the future. 


-- Revenues and expenditures of enterprise funds would balance in 
both the baseline and with-project cases and are therefore 
excluded from the projections. 


c) Impact Significance Criteria 


Fiscal impacts would be considered significant if: 
-- The net fiscal balance for any jurisdiction is negative by five 
percent or more over a two- Or more year period, or 


-- The cumulative net fiscal impact totals more than ten percent of 
the total annual expenditures for more than two years. 


6.) SOCIAL CHARACTERISTICS 


Impacts of the proposed action on the local economy, facilities and 
services, recreation, transportation, housing, and fiscal conditions 
would have important implications for social structure, lifestyles, 
resources, and community response to the project. The social/cultural 
impact analysis seeks to identify and evaluate the more important of 
these implications, as well as the opportunities for mitigation and 
enhancement. It thus provides the overall framework for tying together 


the probable impacts of the proposed action on individual socioeconomic 
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variables. A more detailed description of the objectives and methods of 
social/cultural impact assessment is presented in Section 3.2 of the 


Socioeconomic Technical Report (Mountain West Research, Inc. 1981la). 


a.) Approach 


The assessment approach was similar to that described in the 
facilities and services component, with an attempt made to distinquish 
between short-term dislocation or change during construction and the 
longer-term effects during the operating period. The social analysis 
was Organized on the basis of the county units within the study area and 
focuses on the communities (municipal units plus the outlying areas 
affiliated with them) within each county. The definition of community 
utilized here follows Warren (1978). The specific steps were the 


following: 


-- Analyze the existing social environment in terms of: 
(1) community resources (historical experience, existing popu- 
lation, economy, local government, and facilities and services), 
(2) major elements of social organization (through identifying 
and profiling of the community functional groups, and their 
interrelationships, the describing of existing decision-making 
structure and capabilities, and summarizing four major community 
social processes -- differentiation, stratification, extra-local 
linkages, and integration), and (3) indicators of the social 
environment in the community as shown by available secondary 
data on rates of behaviors, service provision, and economic 
ratios. 


-- Determine changes that will occur in community resources, social 
organization, and the social environment, with and without the 
proposed action; identify the proportion attributable to the 
proposed action. This analysis was conducted in greatest detail 
for Converse County. 


-- Evaluate the changes in community resources caused by the 
proposed action; estimate how its effects would be distributed 
among the key functional groups in the community and how this 
would affect the social structure and lifestyle of the 
community. 


-- Identify, where possible, mitigation measures through which the 
company and community can respond to the project so as to move 
most efficiently toward the preferred permanent condition, while 
best accommodating the peak. The development of a clear concept 
of permanent levels (and efforts to ensure that the community 
moves steadily toward those goals as it responds to the tem- 
porary strains of the peak period) can itself moderate a number 
of the social impacts anticipated during the construction period. 
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b.) Assumptions 


Rapid and/or large changes in key socioeconomic and 
environmental variables would produce stress. 


Attributes of the community social environment would be impor- 
tant to residents" perception of their quality of life. (For 
example, high crime rates affect the quality of life for 
individuals, even though they may not be victimized themselves). 


The occurrence of crime, divorce, suicide, family violence, drug 
and alcohol abuse, and other social indicators would increase in 
proportion to the population. However, data on these indicators 
are presently inadequate to predict the rate at which they would 
occur. 


c.) Impact Significance Criteria 


Social impacts are distributed differentially among groups and 


individuals. Impacts likely to affect the ability of the community and 


its major institutions to accommodate change over a two- or more year 


period have been judged as significant. 


7.) PRODUCT PIPELINE 


a.) Approach 


The gas transmission pipeline proposed to connect the WyCoalGas 


plant to the Colorado Interstate Gas Pipeline at a point south of 


Cheyenne was analyzed for its socioeconomic impacts in the following 


Manners: 


The socioeconomic parameters likely to be affected by the pipe- 
line project were identified based upon: (1) a preliminary 
review of land use patterns and community characteristics along 
the proposed route, (2) the size and mover/nonmover composition 
of the construction work force, and (3) previous experience of 
communities affected by major pipeline projects (Mountain West 
Research, Inc. 1979). 


Current information on the potentially affected parameters was 
collected in Converse, Platte, and Laramie counties. Included 
were labor force availablility, transient lodging capacity, 


. county revenues, emergency medical services, and transportation 


infrastructure. 


Transient lodging and emergency medical services demand as well 
as tax liabilities and land use requirements of the project were 
estimated. These were then compared to supply and current local 
tax revenues to assess impacts. 
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b.) Assumptions 


The key assumption used in the pipeline impact assessment was that 
the work force would have characteristics similar to those found ina 
survey of pipeline construction workers on four projects in the United 
States and Canada (Mountain West Research, Inc. 1979a). This is the 
only available source of primary data on pipeline workers. Furthermore, 
it was assumed that the community impact findings in this study would be 
applicable to the WyCoalGas product pipeline. Thus, with the exception 
of transient lodging, impacts on the economy, facilities and services, 
non-transient housing, land use, and fiscal conditions along the 


right-of-way would be minimal. 


c.) Impact Significance Criteria 


Impacts were considered significant if transient lodging capacities 
within commuting distance to the construction spread would be exceeded 


by more than 10 percent or 40 units. 


3.2 Impact Assessment 


10. Socioeconomics 


10.1 Proposed Action 


Both the beneficial and adverse impacts of the proposed action would 
be focused largely on Converse County. They would be due primarily to 
the construction and operation of the plant component. Moreover, these 
impacts would have both temporary and permanent dimensions, paralleling 
the construction and operating periods of the plant. Construction- 
related impacts would reach their peak during the 1985-87 period, while 
the operations-related impacts would build to a maximum by 1989-90. 
Combined, the impacts would reach a peak in 1987, when more than 4,200 


WyCoalGas plant construction and operations workers would be on site. 
Significant adverse socioeconomic impacts would occur in the areas 


of government facilities and services, housing, and social/character- 


istics. Particularly important among them would be traffic congestion, 


3-11% 































Jott naw Snemensens touam! ae b bs 

a m2 shai eaornt od islimis: sobsaisedostane ¢ 
fotidG gat nt ssoatoug 16k AG: Hed sow icles th bis 4 a yer 
edd et etd? .(seVel. .ont vio raoass s20W tear bank bry hs 
,oxorrediigd «6ar1sarow ‘enl Lag kg: to BIKb viemity to sonvor olde: - 
1 -bivow ybuge- eidd at seni t bet doeqei votRommos ety add iediis To 
aoltqeone edd dily aud? endtedka Jouborq asOlao yw odd at pidsatle 
,eeolvién bos astjilioe? ,ymonets ef? fo-eiosqmi , oabetel sustenent: 
2 pnoise Knott tba lsoet? hes ,sew bral .paisvod jastenass: 


‘ ; 6 
-lomiaim od Siuow yaw to-sag 





“a = : y th 
Bi 2GIi1> Swiss iFenpls Jouam> (49 ay 
Ps i i " an his " 7 
eeizjiosqss pnipbol Josiuass? 2 Jaseoltinvla Besebieses ssee edwegmt ae 


bobssoxe ed bloow beexge nal toussence eff of eons daib ont J ueROO nivale 


s22ion OF xO : sa9590% Of nant s 30m e ke 


ma 


a ’ 
jugmapssaA Josumt S.f 

ice 
saimonoossigoe Of 


polto4 beangorg L0E v 
a 
w NOlIog Sesagow) ed? 2o atosgal. catevhe Baa letoltenad oat A908 | irae s 
(litemixg sub ed blvow yet? syeade) saeeveraD AO YWopzsl hese? od «< : 
— 
sso ,I9veeI0M .2nenigmed Jnala ond Yo aolte rege Sn so tzousteqan oy i 


pniieliessg ,20olanemis taeadensed bas yisiagee figod sved lvow stosqal 
“aol Pou7d acti 2m iq e423 Yo abo] 16g Paite29go bre noldourtanod ote 4 
aficw ,Seizeq Ta-26@L ed? paiaub dspg sheds dosha Bluow eyoaqat f bento au 
.O8-@60l vd monixas « OF BLivd Bivow Perret od Seaatenvaieiannge $4 
GOS. a6d¢ e:zom morlw ,TO@L at A69q 8 Ane bivow eee ed at i vencks 
-aJia 10 3 Gluow axedsow angie nies 
nalIeiegeo ane viet a iaeniahs 
ageis ef3 ai sva00 bloow stongut ntmismaeaaikia 
~zsJve1sdo\leizos Sas” eae ara | 
(nos 2e—RO olfteny ad Siare: mad 9 
, ae 
ween 
be 


aia 


ie 





‘ 





housing shortages, and deterioration in residents' perceived quality of 


life, which would occur primarily during the 1984-88 period. 


Significant positive impacts due to the proposed action would be 
experienced in terms of increased employment and income (both temporary 
and permanent), substantial fiscal surpluses for most affected 
jurisdictions, including the state of Wyoming, and long-term increases 
in community facilities/services endowments, diversity, resources, and 


integration with the state, region, and nation. 


The identification and evaluation of significant impacts is outlined 


in more detail below. 


A. Converse County 


2%) POPULATION 
a.) Baseline forecast 


Even with continued oil and gas development, NERCO's Antelope Mine, 
and TVA's Morton Ranch project, little total change in Converse County's 
economy and population is forecast until 1988. This is because the 
positive effects of these developments would be counterbalanced by the 
decline of the uranium industry, exemplified by the closing of Exxon's 
Highland mine and mill. After 1988, the uranium industry is projected 
to begin to recover, federal coal under PRLA (Preference Right Lease 
Agreement) status would be brought into production, and Converse County 
would again experience growth, reaching a 1995 population of 
approximately 15,600 (see Table 3.2-1). Douglas and Glenrock would grow 
more rapidly than the county as a whole, and there would be no 
substantial change in the geographic distribution of the county's 


population. 


b.) With-project forecast 


Significant population growth would be generated in Converse County 
by the proposed action. At the project's peak in 1987, the temporary 


and permanent population is forecast to reach nearly 24,000 (see Table 
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3.2-1), with growth averaging 11 percent per year during the 1983-87 
period. Following the construction peak in 1987, county population 
would decline to approximately 18,400 by 1990 and then resume slow 
growth to approximately 19,200 by 1995. 


The distribution of population among communities would also change 
with the proposed action. Douglas's population is forecast to reach 
12,400, which is double its 1980 size and 52 percent of the county's 
total population, while Glenrock's population would increase to 4,400. 
By 1990, Douglas's population would decline to about 8,500 or 46 percent 


of the county total, while Glenrock's population would decline to 3,760. 


ce.) Net impact 


The net effects of the proposed action on Converse County's popu- 
lation are shown in Table 3.2-1 and Figure 2.12-1. The total population 
increase due to the project would peak at about 10,000 in 1987, falling 
to approximately 3,300 by 1990. By 1995, the WyCoalGas facility is 
projected to have an associated population of 3,500 in Converse County. 
Both the temporary and permanent population effects would have signifi- 
cant impacts on facilities and services, housing, and social/cultural 


conditions. 


At project peak, about two-thirds of the net population effect would 
occur in Douglas. Another 17 percent would be found in Glenrock, while 
the construction camp would account for the remaining 11 percent. In 
1990 and 1995, during plant operation, the Douglas and Glenrock shares 
of net population effects are forecast to be 59 and 21 percent, 


respectively. 


Zed ECONOMY 
a.) Baseline forecast 


‘The forecasts of economic activity in Converse County without the 
proposed action include stable growth in oil and gas development until 
1990; implementation of NERCO's Antelope Coal Mine, TVA's Morton Ranch 


uranium mining and milling project, and PRLA coal mines (beginning in 


2320 


an een” fy _ 





z , - 

re~caes old ae m89y 106 ton 196 mipruee 

nots aLugoa: venues tees ne aneg “notzoursens ets 
. 

wole smvees nod? bam O€eL oo 008,82 uleten vai 


<2ees yd wines yloten 


































os 


5 

| de 
DUMNOm PROM Olds seem le robsud 14018 9d 
notdezuaag s'ssipve .ncisoe Devore tad wy a. 


a! it<9p <8 
necred $8 bre enite 08@f ext sidueb ad dbs 008,54 

ns } 
-JOb.b 09 sase3onl bloow nokdaiugag al fossoel wDhAw aol teLuqod Se 


*nenteg Oh 10 002,86 duods oF eniloeb blucw aolselugeg «@ ‘ast pucd ORNL 


— 


sone oals bivow eels 


fones of tasosto? al 


e’vinvoo eds to 4 


986 Biuow epigely qoa a ‘ano reef) slidw: Javed aed ands 


Jngami gow to oe 8 | 
= ee meho ceneineeatnantn ‘ 7 


uges@ ed? ® weieehte ten: oT a4, +. 


Oolsefeqoy Isto3 eff .I-f4h.% eanpit tas I-G,6 efidae? al mode ots potsal 


4 
-<« 
be 
= 
4 
o 
re 
a 
_— 
< 
— | 
oO 
sony 
i 
Ps 
= 
Be 


te Anos bluow toetoxg odd oF oub eanezont a za 
yW ods ,ef@l yE .08RL vi 00L,E yledaaixerggs of ee 
-YInvoDd geitevAMOD ni 002.f to worteluged betetousas ts ever of besoetorg 3 
~iticola avai Slyow etoekie Aotteleqoq Jnensuses She Yantjogued add Ajo8 oy 7 

[awwoleo\ialooe baa ,pnisved .aenivess Sea enisétise? ao asm gnso 
aridshanieed 


fy oe ; 4 

biuow toelle nolsaiudeg gen eda FO mos id3d-ovd suode weog sostorg a4 as 
alinw ,Aonunmald nt bayol ed theow Saaoveag TE sécigond «ASL puCT * P90 Anh 
-Ingoisq If polaron af? vol gadoods Bincw qms5 notsowsdsnoo as ia 

eeiada 2oo7mmeld bre silevol ea ,nolImawgo tnadg enka mF Bees ors oer 
\im9076qg L[S baw #2 ed of Seegetod ste aznedth nods (ugar, 300 to 


selweEspegeen on " 
Ade dn 









4 e 193. ; \ ; ‘ 
‘ed? duodiiw yeaved cere 


Li3ay Insaqoleveh ese Ban Fd ay 


es aati a 
doask NOI ZOM AVE . OE 
a rf oni Le oa Pecan aan f i kom 
at pntantpad) conte kaae | jpatc 1q 


ae 







Clee 


TABLE 3.2-1 


PROJECTED POPULATION IMPACT, CONVERSE COUNTY 


Source: Mountain West Research, Inc., April 1981. 


Note: May not sum due to rounding. 




















Year Converse Douglas Glenrock 
and County Division Division Construction 
Forecasts Total Douglas Balance Glenrock Balance Camp 
1980 (Baseline) 14,069 6,030 3,334 2,736 1,969 0 
1983 With-Project 16,021 7,439 3,376 2,949 1,986 271 
Baseline 14,679 6,545 3,320 2,738 1,960 115 
Impact 1,343 894 56 211 26 156 
1987 With-Project 237910 12,406 3,834 4,419 2,206 1,045 
Baseline Lapode 5,892 3,388 2,694 1,997 0 
Impact 9,938 6,514 446 1,724 209 1,045 
1990 With-Project 18,436 8,465 3,942 3,762 2,267 0 
Baseline 15,098 6,486 3,486 3,075 2,052 0 
Impact 3,338 1,980 456 687 215 0 
1995 With-Project 19,191 8,794 4,099 3,923 Pa i be 0 
Baseline 15,666 6,728 3,586 3,223 2,130 0 
Impact 3325 2,066 513 700 245 0 
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1992); and a rapid decline in other uranium mining and milling. As 
shown in Table 3.2-2, the net consequence of these events is forecast to 
be a slight decline in employment to 7,617 jobs by 1987. Subsequently, 
employment is forecast to grow to nearly 8,880 jobs by 1995, a 14 per- 
cent increase over the 1980 level. Should either the NERCO or TVA 
projects not be implemented, employment levels would decline 5 to 10 


percent below 1980 levels by mid-decade. 


b.) With-project forecast 


The proposed action would dramatically change the economic picture 
in Converse County. Compared with 1980 levels, employment would 
increase by 20 percent, to more than 13,000 jobs at peak (1987) and 
about 10,560 jobs by 1995 (see Table 3.2-2). Also, by 1987, personal 
income would increase to about $286.9 million (1981 dollars) as a result 
of the proposed action, compared to $168.7 million without it (see Table 


wZeS}is 


Clearly, substantial temporary and long-term employment opportuni- 
ties would be created in Converse County. The greatest part of these 
opportunities would have to be met by labor in-migration. At the same 
time, the magnitude and diversity of these job opportunities would be 


likely to draw more spouses and dependents into the local labor force. 


c.) Net impact 


The proposed action is forecast to increase direct and indirect 
basic employment by 3,800 jobs in 1987 and approximately 1,080 jobs in 
1990. This would be accompanied by an induced employment effect of 
1,800 jobs in 1987 and 600 in 1990. In 1990, 72 percent of the new jobs 
created over 1980 employment levels would be caused by the project. 

Many of the additional indirect basic and induced jobs would be due to 
the expansion of existing businesses and the establishment of new 
businesses in Converse County to meet the transportation, service, and 
trade demands of construction and operation activities at the plant. 


These would represent significant positive impacts. 
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TABLESS «2-2 


FORECAST TOTAL EMPLOYMENT 





Year and Campbell Converse Natrona Weston 
Forecasts County County County County 
he ee en de LD nc es IE aN MAPA 
1980 (Baseline) 4062 la: 7,809 40,128 35,193 
1983 With-Project 20,691 8,906 41,256 a, 070 
Baseline 20,361 8,189 40,911 3,620 
Impact 330 716 35 50 
1987 With-Project 22,080 137232 42,690 3,586 
Baseline tae Wey ras) q pus, 41,666 3,506 
Impact eine 5,613 1,024 80 
1990 With-Project 25,647 10,150 44,890 3,605 
Baseline 2D yee 8,473 44,600 Cpe 
Impact 395 1,677 240 90 
1995 With-Project ed seD 10,559 46,835 3,567 
Baseline 26,877 8,874 46,535 3,468 
Impact 448 1,685 300 99 


i 


Source: Mountain West Research, Inc., April 1981. 


Note: May not sum due to rounding. 
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TABLE 3.2.-3 


PROJECTED PERSONAL INCOME 





Year and Campbell Converse Natrona Weston 
Forecasts County County County County 
1980 (Baseline) $ 344,412 $ 174,266 $ 980,898 $ 73,976 
1983 With-Project 476,505 193,513 997,519 84,117 
Baseline 470,142 178,909 990,376 83,039 
Impact 6,363 14,664 te 1,078 
1987 With-Project ap hep fh 286,859 TyuLory oo 84,081 
Baseline 517,399 168,730 1,004,419 81,984 
Impact 8,262 118,129 24,336 2,097 
1990 With-Project 609,355 225 > D208. 1,068,796 84,635 
Baseline 599,978 186,404 1,064,677 82,241 
Impact 9,377 899133 4,119 27395 
1995 With-Project 658,985 236,823 LG LULL soos 83,470 
Baseline 648,275 197,149 1,096,743 80,806 
Impact 10,710 39,674 5,141 2,664 
Source: Mountain West Research, Inc., 1981. 


Note: Income in thousands of dollars. 
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May not sum due to rounding. 
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Accompanying the additional jobs generated by the proposed action 
would be personal income effects of $12,000 per capita (see MWRI, Socio- 
economic Technical Report, 198la). Thus, the injection of relatively 
high-paying jobs into the local economy would maintain per capita income 
at the levels currently exhibited in the county. Satellite industries 
might also be developed in the county to utilize the WyCoalGas plant's 
anhydrous ammonia, sulfur, and waste heat by-products. However, at 
present, WyCoalGas, Inc.'s marketing of the first two substances would 
most likely occur outside of the county (Mountain West Research, Inc., 


1981b). 


While there is inconclusive evidence regarding the effects of wage 
rate inflation on the government, service, and trade sectors in energy 
impact communities (see MWRI, Socioeconomic Technical Report, 198la), 
labor shortage conditions due to the proposed action might force wage 
increases and higher turnover in these sectors. With the exceptions of 
individuals on fixed incomes and farm proprietors, positive income 
effects resulting from the proposed action would be widely distributed 


among economic groups in the county. 


3.) GOVERNMENT FACILITIES AND SERVICES 


The potential project impacts associated with public facilities and 
services fall into two categories: impacts which occur during the 
temporary construction phase (with a peak in 1987), and those which are 
associated with the long-term permanent conditions following the com- 
pletion of project construction at the end of 1988. Impact needs 
associated with peak construction and those of a long-term nature are 


distinguished in the following discussion. 


a.) County services 


With the proposed action, population growth would increase demand 
for most Converse County services. County administrative services would 
not be significantly affected over the long term; however, health and 
human services, which are currently understaffed, and schools, whose 


enrollments would increase 83 percent by 1995, would be dramatically 


affected. 
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As noted in Chapter 2, health resources in Converse County are 
currently inadequate to meet the needs of the existing population. By 
1983, with the completion of the new Converse County hospital, the 
county would have a capacity of 44 beds. However, based upon Wyoming 
standards, baseline demand for hospital beds in that year is projected 
to be 59, and with-project demand would be 64. In 1987, the peak 
construction year, the with-project demand would peak at 96 beds, of 
which WyCoalGas's impact would account for about 40 (Table 3.2-4). By 
1995, the long-term demand to meet permanent population needs would drop 
to 77 beds (14 of which would be due to WyCoalGas). This still would 
exceed the capacity of the proposed expansion by 33 beds. Furthermore, 
no surplus capacity is forecast to be available at Natrona County 


Hospital to ease Converse County patient overloads. 


Five physicians presently serve Converse County residents. The 
existing physician to population ratio of 1 to 3,000 falls short of the 
recommended ratio of 1 to 1,200. Using this latter standard, the 
proposed action would increase the demand for physicians by 8 in 1987 
(the peak year) and by 3 in 1995 (Table 3.2-4). However, the age and 
sex structure of the forecast population indicates that these increases 


in demand may be overstated. 


According to the standard recommendation of 1 dentist per 2,000 
population, Converse County, with only 5 dentists, needs 2 additional 
dentists to serve its existing population. The 1995 with-project popu- 
lation forecast would need a total of 10 dentists; 2 of which would be 
required as a result of WyCoalGas project-related population growth 
(Table 3.2-4). The need for dentists would be higher in 1987 when the 


population is at peak. 


The public health department should increase its nursing staff from 
1.5 to 3 to meet the baseline demand for public health nurses over the 
period 1983-95. Additional demand for nurses due to the proposed action 
would equal 2 to meet temporary needs in 1987 and 1 following project 


construction (see Table 3.2-4). 
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TABLE 3.2-4 


HEALTH FACILITIES AND MANPOWER REQUIREMENTS, 


CONVERSE COUNTY 





Mental Health 





Year and Hospital Public Health CBinicar Social Workers/ 

Forecasts Beds Physicians Dentists Nurses Ambulances Psychologists Counselors 

1980 Actual 32 5 5 ¥.5 4 2 1 

1983 With-Project 64 RS 8 3 =) 1 4 
Baseline ap i2 4 2 2 2% 4 
Impact 5 1 1 0 0 0 0 

1987 With-Project 96 20 ie 5 5 ul 6 
Baseline 56 12 7 ia ei 4 | 
Impact 40 8 5 2 2 0 5 

1990 With-Project 74 1 he 9 4 4 1 5 
Baseline 60 23 8 3 3 Z 4 
Impact 14 2 uf i. = 0 i 

1995 With-Project Tab 16 10 4 4 rk 5 
Baseline 63 i 8 3 a 1 4 
Impact 14 3 2 i 1 0 1 


Source: Mountain West Research, Inc., 1981. 











eS ke nol ne nem 
oo 4. ah eer ob afing 

; a ba ae ee fond fin, 

mT ook Sa sy 7" i diadlid 
ef  aqie’ «ei AS 


thc. Sa tes 


on 
he» Fi ) : 


eo 






The one person social work/counseling staff of the East Central 
Wyoming Mental Health Association is inadequate to meet even current 
demand (Table 3.2-4). Therefore, increases in family problems 
associated with sudden population growth (abuse, alcoholism, etc.) would 


go unattended if staff increases are not made. 


Human service agencies, such as the Wyoming Department of Public 
Assistance and Social Services, Probation and Parole, the Agricultural 
Extension Agency, and Employment Security, would also require manpower 
increases due to population growth resulting from the WyCoalGas pro- 
ject. The need for additional personnel would be greatest at con- 
struction peak in 1987 and would stabilize at a lower number by 1990. 
In 1987, additional office space would be needed by these services to 


meet the needs of WyCoalGas's peak construction population. 


b.) School districts 
(1) School District No. 1 


The baseline and with-project forecasts project significant enroll- 
ment increases in School District No. 1, with a sharp elementary peak in 
1987 but with junior and senior high enrollment peaks in later years. 
Both the baseline and with-project enrollment growth would require 
increases in the teaching staff. Teaching staff requirements well above 
the current level would be required with the proposed project (Table 
3.2-5); 71 additional instructors in 1987 and 42 in 1995 would be 
required solely as a result of project-related growth. The short lead 
time in which to recruit a large number of elementary teachers (who 
would be employed for a short period) would present a significant 
staffing problem. With-project enrollment growth would require further 
expansion of school facilities (Table 3.2-5). Permanent space could be 
developed to meet junior and high school needs, given the long-term 
enrollment levels. However, temporary facilities would be required for 


elementary needs. 
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TABLE 3.2-5 


SCHOOL DISTRICT NO. 1, CONVERSE COUNTY 


a 


Years and Elementary Junior High High School Total 
Forecasts Enrollment Enrollment Enrollment Enrollment Teachers Building Additions 
ne LE UTE ISIE SIIIES ESSE 
1980 Fall 
Enrollment 1,036 473 568 2,077 je 
Capacity 1,500 700 800 
1983 With-Project 1,306 516 589 2,44 134 
Baseline 1,215 486 550 Speak 125 --- 
Impact 91 30 39 160 9 
1987 With-Project 2,226 718 857 3,801 21k 1-400 900 
Baseline 1,489 475 560 2,524 140 Elementary permanent and temporary 
Impact 737 243 297 1,277 71 facilitiiesfor 700 
1990 With-Project 1,926 822 766 Sead 195 Added space for 200 junior high 
Baseline T, 95) 672 608 2,831 EY 
Impact 305 150 158 683 38 
1995 With-Project 1,746 898 1,252 3,796 211 Added space for 350 high school 
Baseline «SE 738 947 3,040 169 students 
Impact 391 160 205 756 42 


a ———— ———— 


Source: Mountain West Research, Inc., 1981. 
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(2) School District No. 2 


Projected baseline enrollment increases in Converse County School 
District No. 2 would not exceed the capacity of the school system's new 
facilities to be completed in 1982 (Table 3.2-6). However, with-project 
enrollment growth would surpass the elementary school capacity from 1986 
to 1993 (Mountain West Research, Inc. 198la), at which time a temporary 
facility might be required. 


By 1983, staff increases would be necessary to meet either baseline 
or with-project demand (Table 3.2-6), and by 1995, it would be necessary 
to nearly double the teaching staff (from 60.6 to 114) in order to meet 
long-term, with-project demand. The addition of 22 teachers in 1987 and 
15 in 1995 would be due to WyCoalGas impacts. The district may have 
difficulty maintaining its current student/teacher ratio of 18 to l 


during peak demand. 


c.) Town of Douglas 


The projected long-term baseline and with-project population growth 
would not significantly affect administrative services in Douglas, 
although some problems could occur during the peak constructon period. 
Law enforcement services would not be adequate to serve projected 
baseline population and, therefore, would not be adequate to serve the 
with-project population. Water supply and sewage treatment are service 


areas which would also be significantly impacted by the proposed action. 


(1) Law enforcement 


The current number of sworn officers (11), unsworn personnel (6), 
and patrol cars (4) in Douglas is inadequate to meet 1983 baseline 
requirements (see Table 3.2-7). At peak population in 1987, the police 
force would require 26 sworn officers (2.1 officers per 1,000 popula- 
tion; 14 attributable to WyCoalGas), 13 unsworn personnel (7 attri- 
butable to WyCoalGas), and 9 patrol cars (5 attributable to WyCoalGas). 
These staff and vehicle requirements would decrease by 1990, but would 


remain above the existing level. 
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SCHOOL DISTRICT NO. 2, CONVERSE COUNTY 


(a 





Year and Elementary Junior High High School Total Building 
Forecasts Enrollment Enrollment Enrollment Enrollment Teachers Additions 
ey eee a ee a Tele anes Saree aon ene Net ita Seiad SA On eh Sa 
1980 Fall 
Enrollment 640 279 330 1,249 60.6 --- 
Capacity 600 (1,100-1982) O (450-1981) 500 (600-1981) 
1983 With-Project 823 202 325 17350 vhs) 
Baseline 798 193 314 1,305 TE! =a 
Impact 25 9 el 45 Z 
1987 With-Project 1,183 233 420 1,876 104 Temporary fa- 
Baseline 958 195 328 1,481 82 cility for 100 
Impact 225 78 92 395 ZZ ei elementary 
students 
1990 With-Project Lgia2 352 415 1,899 106 
Baseline 994 296 355 1,645 91 -—— 
Impact 138 56 60 254 i5 
1995 With-Project 052. 394 608 2,059 114 
Baseline 907 336 ee 1,778 99 -<—- 
Impact 150 58 a3 281 15 


Source: Mountain West Research, Inc., 1981. 
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TABLE 32:7 


DOUGLAS POLICE DEPARTMENT 





Additional 
Year and Sworn Unsworn Patrol Space 
Forecasts Officers Personnel Cars Needed 
1980 Actual 11 6 4 At Capacity 
1983 With-Project 16 8 a 3,360 sq. ft. 
Baseline 14 at | 2,940 
Impact 2 1 0 420 
1987 With-Project 26 Ba | 9 5,460 
Baseline ph2 _6 4 2,520 
Impact 14 7 5 2,940 
1990 With-Project 18 9 6 3,780 
Baseline 14 ee Pa 2,940 
Impact 4 2 1 840 
1995 With-Project 18 9 6 3,780 
Baseline 14 mei £) 2,940 
2 1 840 


Impact 4 


Source: Mountain West Research, Inc., 


1981. 
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Staff increases would require a proportional increase in office 
space. Presently, the law enforcement office in Douglas is over- 
crowded. Plans are being made to build an addition to the existing 
structure; however, proposed plans are unavailable. In 1987, peak 
demand for office space would require an additional 5,460 square feet, 
of which 2,940 square feet would be attributable to the proposed 
action. Long-term demand (1995) would require 3,780 square feet; of 
this, 840 square feet would be attributable to WyCoalGas (see Table 
3. 2nd). 


(2) Town utilities 


In most years during the study period, water supply capacity would 
exceed demand; peak flow demand in 1987 would be the only exception 
(Table 3.2-8). The current system, if modified, could provide peak flow 
up to 5.8 MGD (million gallons per day), but the 1987 with-project 
population demand of 6.4 MGD would exceed the system's capacity by 0.6 
MGD. The impact of the proposed action would be 3.4 MGD in 1987. 


The present 19-acre non-aerated sewage lagoon is only equivalent to 
a 1.9-acre aerated lagoon. The town has proposed replacing it with a 
19-acre aerated laaoon. If it were constructed, there would be no need 
for additional development to meet with-project demand; if not, the 
impact would be quite severe. At peak population (1987), 12.4 aerated 
acres of lagoon would be necessary, of which 6.5 acres would be due to 
the proposed project. The long-term population would require 8.8 
aerated acres, with 2.1 acres attributable to WyCoalGas (see Table 


Jin oO jie 


c.) Town of Glenrock 


Glenrock's administrative, maintenance, and protective services and 
senior citizen programs would accommodate the growth projected in both 
the baseline and with-project forecasts. However, the town's public 


utilities would be affected by the proposed action. 
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TABLE 3.2-8 


DOUGLAS UTILITIES 


Normal Peak Garbage 
Year and Water Flow Water Sewage Solid Collection 
Forecasts Demand Demand Storage Lagoon Waste? vrucks 
1980 Actual 1.7 MGpb 3.1 MGDC 7 MG 19 acres non- 1.1 acre 2 


areated, to 
be replaced 


1983 With-Project Lies 3.8 3.8 7.4 5.3 2 
Baseline 9 3.3 3.3 6.5 ope) 2 
Impact eZ ) Pes) 29 Sy: 0 

1987 With-Project 1.8 6.4 6.4 12.4 14.7 3 
Baseline 8 3.0 3.0 PE 10.0 2 
Impact 1.0 3.4 3.4 6.5 4.7 1 

1990 With-Project Lez 4.3 4.3 8.5 20.4 2 
Baseline 9 3.3 3.3 6.5 14.0 2 
Impact 3 Lo 1.0 2.0 6.4 0 

1995 With-Project 1.3 4.5 4.5 8.8 29.6 2 
Baseline 1.0 3.4 3.4 6.7 21.1 2 
Impact 3 1.2 1.1 7a § 8.5 0 


Source: Mountain West Research, Inc., 1981. 
@Numbers indicate an accumulative use _ in acres from 1980 to 1995. 
DEO eHAT amount used in 1980. 


“actual water capacity is 4.3 MGD; 5.8 MGD. is maximum system capacity, if altered. 
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Glenrock's water supply would meet normal demand but not peak demand 
of either the baseline or with-project population (see Table 3.2-9). 
The problem would be particularly acute in 1987. The existing water 
storage capacity of 1.7 MG (million gallons) would be sufficient to 
accommodate baseline growth, but would not meet with-project demand from 
1987 on- ward. The proposed project would create a need for 0.5 MG of 


additional water storage capacity in 1987. 


Without any population growth, Glenrock's sanitary landfill site 
would reach capacity by the mid-1980s and would need to be expanded to 


serve either the baseline or with-project population (Table 3.2-9). 


d.) Recreation 


The impacts on urban recreational facilities in Douglas and Glenrock 
are discussed in this section. Non-urban recreation impacts have been 


identified earlier in this document. 


(1) Douglas 


Under the baseline forecast, demand for recreational facilities in 
Douglas would increase slightly by 1995; however, this would create near 
Capa- city utilization of some facilities. Other facilities, such as 
tennis and racquetball courts and ball diamonds, which are currently at 
capacity levels due to league play and effective programming, would 


experience further overcrowding and possible facility depreciation. 


Table 3.2-10 shows the facility needs under the with-project fore- 
cast and identifies those due to the project. The project's impact 
would be significant for park land and nearly all facility areas. The 
need for additional facilities would peak in 1987, and remain signifi- 


cant but less severe thereafter. 


Long-term significant impacts attributable to the proposed project 
would include the addition of two racquetball courts, one baseball 
diamond, three softball diamonds, and sixteen acres of park land. 


Although greater short-term facility needs are shown, these impacts 
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TABLE 3, 2-9 


GLENROCK UTILITIES 


Normal Peak 

Year and Water Flow Water Sewage 

Forecasts Demand Demand Storage Lagoon@ 

1980 Actual -5 mgd 1.4 mgd 1.7 mg 8.9 A 

1983 With-Project 4 lode) 135 nae 
Baseline 24 1.4 1.4 Zot 
Impact .0 at aL 2 

1987 With-Project 6 Zoe Bee 4.4 
Baseline 24 EMheset ieee e| PT | 
Impact ae a ae, Le@ 

1990 With-Project es 1.9 Led 330 
Baseline 24 Lea deel cele 
Impact ot 24 ~4 gf 

1995 With-Project Pp) 2.0 2eu 3.9 
Baseline 4 1.6 a AMS < yy" 
Impact ok 4 4 ad 


Source: Mountain West Research, Inc., 1981. 


“1980 represents actual capacity; demand is expressed in areated acres of lagoon. 


bPigures represent cumulative acreage of landfill site used. 


“Estimate of use in 1980; actual capacity of water system in 1980: 


1.2 mgd. 
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TABLE 3.2-10 
RECREATION FACILITY NEEDS ABOVE EXISTING SUPPLY 


Douglas Glenrock 
Carrying 


Activity Capacity or Existing Existing 
Standard Supp ly 1983 1987 1990 1995 Supply 1983 1987 1990 1995 
45,936 p.days/ +02 +0 +0 +0 
Golf 18-hole course 1 +0> +0 +0 +0 0 NA NA NA NA 
4,800 p.days/ +] 73 +] +2 +0 +] +] +] 
Tennis court 5 +] +3 +] +] 2 +0 +} +] +0 
4,176 p.days/ +] +4 42 we +0 +] +] +] 
Baseball field ] +] +4 +] +] : ] +0 +] +] +] 
18,000 p.days/¢ +0 +] +0 +0 +0 +0 +0d +04 
commty pool 
7,200 p.days/ 2 +0 +] +0 +0 2 +0 +0 +0 +0 
Swimming neighb. pool 
+] +5 +2 +2 
Racquetball 1/1,500 pop.© 4 0 +5 +2 +2 0 NA NA NA NA 
Douglas: 
1/850 pop.© +2 +8 +3 +4 0 +] +] +] 
Glenrock: 


Sof tbal] 1/2,700 pop. / +] +8 +3 +3 ] 0 +] +] +] 
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TABLE 3.2-10 (Concluded) 
RECREATION FACILITY NEEDS ABOVE EXISTING SUPPLY 


a 


Douglas Glenrock 
Carrying 
Activity Capacity or Existing Existing 
Standard Supply 1983 1987 1990 1995 Supply 1983 1987 1990 1995 


a 


7/1,000; comnty. pk® 


2-5/1,000; neigh. pk. F +0 +50 +10 +16 +0 0 0 0 
Park Land -5/5,000; mini-pk. 74 +0 +50 +10 +16 609 0 0 0 0 
Source: Mountain West Research, Inc., T98T. 


aCumulative impact. 
bImpact of project alone. 


CBased on outdoor pool season of 100 days. However, indoor pool allows for approximately 300 days or three times the carrying capacity. Both 
communities have one indoor and one outdoor pool. 


dpro jected increases in swimming indicate the need for additional swimming pools. However, current underutilization of existing pools allows 
for increases to be absorbed by existing supply. 


€population-based standard is utilized as no participation data are available for comparison. 
fDoes not include 30 acres of golf course. 
SDoes not include pool/park complex. 
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could be reduced by the use of temporary facilities or the upgrading of 
existing facilities. Overutilization and crowded conditions would 
nonetheless exist between 1984 and 1987, even if long-term facility 
needs were met by 1984. It should be noted that the existing indoor 
pool has three times the capacity of an outdoor pool due to its 
year-round use. Therefore, although crowding would increase, a new pool 
would not be necessary since the standards used to compute this need 
were based on outdoor pool usage. Furthermore, existing informal 
mandatory park land dedication ordinances would provide for the required 


additional park land. 


No current demand data are available for indoor recreation activi- 
ties, although recreation center officials agree that current utili- 
zation is slightly below capacity level (Mountain West Research, Inc. 
198lc). Continuation of current programming and the magnitude of the 
long-term population increase under the proposed action alternative 
would create the need for additional hours of gymnasium and other indoor 


facility use. 


(2) Glenrock 


By 1995, the with-project forecasts project the need for one 
additional tennis court and two ball diamonds in Glenrock (see Table 
3.2-10). Construction plans are under way for additional recreational 
facilities in Glenrock, which include ball diamonds and tennis courts. 
Completion of these projects would reduce and possibly eliminate addi- 
tional needs due to the proposed action. Therefore, no significant 


outdoor recreation impacts would occur as a result of the project. 
The present need for indoor facilities would intensify under the 


with-project conditions, although no demand data are available to 


quantify this impact. 
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e.) Transportation 


(1) Road transport 


Significant adverse transportation impacts would result primarily 
from increases in road traffic within the town of Douglas, on Highway 59 
between Douglas and the WyCoalGas plant site, and on County Road No. 55 
between Highway 59 and the plant site. Increases in traffic below 
design capacity would occur on other roads in the county due to the 


project, but the consequent impacts would not be significant. 


Vehicle flows on the main arteries in downtown Douglas such as 
Center Street would increase to an average daily traffic (ADT) of nearly 
15,000 by 1987 (see Table 3.2-11). This would be more than twice the 
6,200 ADT forecast without the proposed action and almost 50 percent 
greater than the link's design capacity. Of the total increase due to 
the WyCoalGas project, direct plant-related trips would account for 
about 70 percent. Completion of the northwest bypass between Interstate 
25 and Highway 59 would divert approximately 4,500 vehicles per day 
around Douglas, reducing the peak in-town flow to around 10,000 ADT. By 
1990, once construction had ended and the WyCoalGas plant was in full 
operation, peak traffic in Douglas would total a more manageable 10,000 


ADT without the northwest bypass and 6,000-7,000 ADT with it. 


The ADT forecasts indicate that from 1985 through 1987, Douglas 
would experience severe traffic congestion along the streets linking 
I-25 and major residential areas with Highway 59 heading north. The 
impacts would be more pronounced between 7 and 8 a.m. and 4 and 5 p.m. 
when workers' home-to-work trips would total approximately 1,600 each 
way at peak. If combined with other home-to-work traffic, the total 
average vehicles per hour would exceed 2,000 -- well beyond the design 
capacity of Highway 59 in Douglas. The impacts on downtown Douglas from 
these high traffic forecasts would be in the form of severe traffic 
congestion, increased accidents, noise and air pollution, higher road 


maintenance costs, and increased parking difficulty. 
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TABLE 322-11 


TRAFFIC EFFECTS OF THE WYCOALGAS PROJECT 


Average Annual Daily Traffic 


Location 1981 
Capacity 198la 1985 1987 1990 
Highway 59> 10,000 
With project© = 6,450 7,750 4,150 
Without project = 1,800 1,800 2,000 2,400 
Net effect = 4,650 syne le 1,750 
County Road No. 55 1,000 
With project - = 4,900 6,050 1,900 
Without project = 50 50 55 60 
Net effect - - 4,850 6,005 825 
Center Street - 10,000 
downtown Douglas 
With project© 12,900 14,450 10,000 
Without project 6,0004 6,000 6,200 6,500 
Net effect 6,900 8,250 3,500 


4Source: Leigh, Scott, and Cleary, Inc., 1981, Transportation 
impacts of the WyCoalGas project on Converse County, Denver, Colorado 


(prepared for Mountain West Research, Inc.). 
peeved Douglas and the plant site. 
“Rounded. 


d : ; 
Source: Mountain West Research estimates, July 1981. 
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North of Douglas on Highway 59, impacts from heavy traffic would 
also be anticipated. In 1987, peak hourly traffic flows of over 1,600 
vehicles would be experienced northbound in the morning and southbound 
in the late afternoon. The intersection of Highway 59 with County Road 
55 would become congested and hazardous due to the proposed action. 
Approximately 6,700 turning movements per day would have to be 
accommodated at this junction by 1987 (see MWRI, Socioeconomic Technical 
Report, 198la). Moreover, improvement of County Road No. 55 to the 
paved standard would be required. Potential safety and congestion 
problems associated with the crossing of County Road No. 55 and the 
Burlington Northern's Orin-Gillette rail line would be avoided by the 


project's proposed grade-separated crossing. 


(2) Rail transport 


The proposed action would have no significant impacts on rail 
transport in Converse County. Temporary increases on the Burlington 
Northern's Orin-Gillette line and volume on the mine-plant railroad 
would pose potential conflicts with rural road crossings. However, 
their temporary nature and very low traffic flows on the side roads 


indicate that conflicts would be minimal. 


(3) Air transport 


Implementation of the proposed action would increase the need for an 
airport in Douglas which is capable of handling commercial service. The 
project would provide an additional impetus to construction of a new 


Converse County airport northwest of Douglas. 


46) HOUSING 
a.) Baseline forecast 


Future housing conditions in Converse County would be quite 
different, depending upon whether or not the proposed action is 
implemented (see Table 3.2-12). Without the proposed action, the demand 
for housing units is forecast to increase by about 420 units between 


1980 and 1983, thereafter gradually declining by 320 to approximately 
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TABLES Serie 


FORECASTS OF TOTAL HOUSING UNIT DEMAND, CONVERSE COUNTY 





Total Housing Unit Demand 





Forecasts 1983 1987 1990 1995 
Baseline Forecast 5,680 5,350 5,690 6,020 
With-Project™ 6,020 7,970 6,730 7,140 
Increase Over 1981 630 2,580 1,340 1750 
Percent Increase 12% 48% 25% 32% 
over 1981 
Net Impact 340 2,360 1,040 1,120 
Net Impact As A Percent 543 102% 78% 64% 


of Increase over 1981 


Source: Mountain West Research, Inc., 1981. 


4Excluding 1,045 persons projected to be housed at the 
WyCoalGas construction camp at peak. 
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5,350 units in 1988, and then rebounding to arounding 6,020 units by 
1995. Compared with the 1970s, these trends present a picture of 


relative stagnation. 


This would not be the case with the proposed action, which would 
generate rapid growth in housing demand to 7,790 units by 1987. The 
consequent impacts would be significant -- some temporary, paralleling 
the construction work force peak during 1985-1987, and some permanent, 
reflecting the long-term demands of the operating work force. During 
the 1985-88 period, the project's temporary and permanent housing 
requirements would overlap. As Table 3.2-12 indicates, the peak unit 
demand would be reached in 1987, when a total of approximately 2,600 
units or 48 percent more than the 1981 level would be needed. This 
figure does not include the 1,045 workers who would be accommodated at 
the WyCoalGas construction camp. For the long term, net housing impacts 


are forecast at about 1,100 permanent units in 1995. 


Table 3.2-13 identifies the number of new housing units, by type, 
that must be available each year through 1987 to meet a total 
incremental demand of 2,600 units. It also compares the annual unit 
demands with available subdivided lots and conservative estimates of 
local builder/developer capacity to respond to housing needs. The 
maximum annual demand of 838 units would be reached in 1985. As might 
be expected, given the size and characteristics of the construction work 
force, total unit demands through 1987 would be dominated by mobile 
homes (53 percent), followed by single family detached units (33 


percent), and multifamily units (14 percent). 


Demand for all types of housing due to the proposed action is 
forecast to exceed local construction capacity during 1984 and 1985, 
resulting in a shortage of more than 500 units. This shortage would be 
felt primarily in single family detached dwellings (260 units) and 
mobile homes (225 units). If more mobile homes were substituted for 


multifamily units, the shortage would be increased. 
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TABLE 3.2-13 


WITH-PROJECT HOUSING DEMAND AND LOCAL CAPACITY BY TYPE OF UNIT, CONVERSE COUNTY 


Type of Unit 1983 1984 1985 1986 1987 


Single Family Detached 


Additional demand per year 100 288 290 127 62 
Local builder/developer capacity? 140 140 140 140 140 
Potential surplus (shortfall) 40 (148) (150) 13 78 
Cumulative surplus (shortfall) 40 (108) (258) (245) (167) 
DI Available subdivided lots 4,861 4,761 4,473 4,183 4,056 
\ Cumulative potential surplus (shortfall) 4,761 4,473 4,183 4,056 3,994 
—“ 
ies Mobile Homes 
\ Additional demand per year 190 377 408 241 162 
Local builder/developer capacity? 250 250 250 250 250 
Potential surplus (shortfall) 60 (127) (158) 9 88 
Cumulative surplus (shortfall) 60 (67) (220) (216) (128) 
Available subdivided lots 551 361 - - = 
Cumulative potential surplus (shortfall) 361 (16) (424) (665) (827) 
Multifamily Dwellings? 
Additional demand per year 54 jeg 140 7 46 
Local builder/developer capacity? 100 100 100 100 100 
Potential surplus (shortfall) 46 (31) (40) 93 54 
68 122 


Cumulative surplus (shortfall) 46 15 (25) 
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TABLE 3.2-13 (Concluded) 


WITH-PROJECT HOUSING DEMAND AND LOCAL CAPACITY BY TYPE OF UNIT, CONVERSE COUNTY 


Type of Unit 1983 1984 1985 1986 1987 


TOTAL UNITS 


Additional demand per year 344 796 838 375 270 
Local builder/developer capacity? 490 490 490 490 490 
Potential surplus (shortfall) 146 (306) (348) 115 220 
Cumulative surplus (shortfall) 146 (160) (508) (393) (173) 


Source: Mountain West Research, Inc., 1981. 


4Conservative estimate based on largest previous annual additions to housing stock by local 
builders/developer. 


bcombines duplex and fourplex units with 5+ unit buildings. Sufficient subdivided lots are 
available to meet demand. 


Fs re 


UTES STEP 2+ BUTE pazyqrwGe- 





in Ta ede ‘fied a 


he Ae? 


ance a 





2g | 
a 

~ @ 
si 


6 SA ee ee ee 
= 


Adequate subdivided land is available to meet the forecast demand 
for single family and multifamily units over the period 1983-1987. 
However, beginning in 1984, a shortage of sites for mobile homes can be 
anticipated. If this problem is not resolved, a shortage of more than 


800 mobile homes would occur. 


The difference between the temporary peak and long-term housing 
demands due to the proposed action presents a difficult problem for the 
private sector. Depending upon acceptable vacancy rates and other 
long-term demand, between 1,000 and 1,250 dwelling units would be needed 
temporarily to meet peak construction requirements. Although the demand 
estimates imply that part of this surplus would be in single family 
detached and multifamily units, in reality neither developers nor 
lending institutions would be willing to finance these types of housing 
for such a short-term demand. Therefore, it is likely that even more 
mobile home units would be needed than are shown in Table 3.2-13. 
Assuming that a 4 percent vacancy rate would be tolerable for the single 
family detached and multifamily components of the housing stock in 1990, 
nearly 1,600 mobile home units would be needed through the construction 
period, but only 600 of them would be required on a long-term basis 


(Mountain West Research, Inc. 198la). 


The magnitude of residential development that would be required to 
accommodate housing demands due to the proposed action would present 
important challenges to local officials and planners as well as 
developers. The rapid buildup of demand implies a need for quick action 
to avoid severe shortages, price gouging, and related adverse social 
consequences. At the same time, the mix of temporary and permanent 
housing would need to be carefully planned, sited, and maintained in 
order to avoid the undesirable characteristics that typically accompany 
similar types of rapid development. In particular, the large number of 
temporary mobile homes required in and around Douglas would pose 
' particular problems for town authorities, because the desire to limit 
mobile home growth and the policy of focusing growth within the county's 


urban areas would be in conflict. 
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5.) LAND USE 


a.) Douglas 


No significant land use impacts are forecast to occur in Douglas as 
a result of either the baseline or the with-project forecast, since suf- 
ficient vacant land exists within the city limits to accommodate the 
additional acreage required. However, within the residential land use 
category, mobile home requirements would exceed the acreage presently 
zoned for this use. A change of zoning for existing vacant land, zoned 
for other residential uses, to mobile home use would eliminate the 


problem. 


b.) Glenrock 


No significant impacts would occur in any land use category as a 
result of either forecast in Glenrock. Sufficient vacant land is 


contained within the city limits to meet all projected acreage needs. 


6.) FISCAL 


ae) County level revenues 


The baseline forecast revenues (see MWRI, Socioeconomic Technical 
Report, 198la) are expected to exceed expenditures in every forecast 
year except 1986-87, the year in which construction of the hospital 
addition would take place. The with-project forecast also indicates 
sizable revenue surpluses in each forecast year, including 1986-87. The 
net fiscal impact of the project in Converse County would be to increase 
expected revenue surpluses significantly. In 1984-85, the project would 


increase revenue surpluses by $3.95 million (see Table 3.2-14). 


b.) Town of Douglas 


The town of Douglas is expected to realize substantial revenue sur- 
pluses as a result of the project (see MWRI, Socioeconomic Technical 
Report, 198la). The project would increase revenue surpluses by $5.7 
million in 1986-87 (see Table 3.2-15). 
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TABLE 3.2-14 


TOTAL REVENUES AND EXPENDITURES/NET IMPACTS 








Forecasts 1983 1987 1990 1995 

CONVERSE COUNTY: 

Baseline 

Total Revenues 6357202 6,966.0 7,788.4 10,068.9 

Expenditures 5,847.9 7,496.7 5, 79669 6,190.8 
Operations 5,047.9 5 506.7 5,996.9 6,190.8 
Major Capital Outlay 0.0 1,900.0 0.0 0.0 

Balance 724.3 (530.7) Le7SiEs5 3,078e) 

With-Project 

Total Revenues 8,372.6 15,399.2 10,870.0 13,094.7 

Expenditures 6,324.9 12,428.9 77,1833 7, 40206 
Operations 6,324.9 9,128.9 1¢103es Teale 
Major Capital Outlay 0.0 3,300.0 0.0 0.0 

Balance 2e04757 2,970.3 3,686.7 5,043.1 

Impact 

Total Revenues 1,800.4 8, 43352 3,081.6 3,025.46 

Expenditures 477.0 4,932.2 1,186.4 1,260.8 
Operations 477.0 cL aes 1,186.4 1,260.8 
Major Capital Outlay 0.0 1,400.0 0.0 0.0 

Balance His Se ee 3, o01.0 17 895..:2 1,765.0 
Source: Mountain West Research, Inc. 1981. 


“Includes only 1 percent tax fund capital outlay. 


bees on interviews with local officials. 
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TABLE 3<2-15 


DOUGLAS AND GLENROCK TOTAL REVENUES AND EXPENDITURES/NET IMPACTS 


Forecasts 


DOUGLAS : 
Baseline 
Total Revenues 
Expenditures 
Operations 
Major Capital Outlay 
Balance 


With-Project 

Total Revenues 

Expenditures 
Operations 


Major Capital Outlay 


Balance 


Impact 
Total Revenues 


Expenditures 
Operations 
Major Capital Outlay 
Balance 


GLENROCK : 
Baseline 
Total Revenues 
Expenditures 
Operations 
Major Capital Outlay 
Balance 


With-Project 
Total Revenues 
Expenditures 
Operations 
Major Capital Outlay 
Balance 


Impact 
Total Revenues 


Expenditures 
Operations 
Major Capital Outlay 
Balance 


Source: Mountain West Research, 


1983 


3,300.0 
3,393.7 
$7,993.79 


1,400.0) 


(93.7) 


5,355.4 
3,666.1 
2,266.1 


1,400.0 


1,689.3 


2,055.4 
272.4 
272.4 

0.0 


1,783.0 


1,680.2 
1,370.7 
1,170.7 


200.0 


609.5 


2,593.2 
1,456.5 
1,256.5 


200.0 


1,236.7 


913.0 
85.8 
85.8 

0.0 


827.2 


1987 


3783538 
3,194.8 
1,794.8 


1,400.0> 


(59.5) 


10,784.5 
572/951 
3,779.1 


1,400.0) 


5,605.4 


7,649.2 
1,8132e2 
1,984.3 

0.0 


5,664.9 


1,637.6 
1,352.8 
1,252.8 


200.0 


284.8 


4,976.8 
2,339.4 
1,854.4 


485.0 


2,637.4 


3733982 
986.6 
701.6 


285.0 


2,352.6 


Ing,, i981. 


1990 


3,430.5 
3,375.38 
1,97528 


_1,400.0 


(54.7) 


4,060.2 
3,978.6 
2,578.6 


1,400.02 


81.6 


629.7 
602.8 
602.8 


0.0 


26.9 


1,789.6 
1,307.7 
1,307.7 


0.0 


481.9 


2,054.8 
1,58732 
1,587.2 


0.0 


467.6 


265.2 
27965 
27955 


0.0 


(14.3) 


a 
Includes only 1 percent sales tax fund capital outlay. 


b , : > ik 
Based on interviews with local officials. 


ehepene 


1995 


3, 76567 
3,447.5 
2,047.5 


_1,400.0° 


318.2 


4,526.7 
4,070.8 
2,670.8 


1,400.0> 


455.1 


761.0 
623.3 
623.3 


0.0 


i3fved 


2,059.7 
1,457.9 
1,367.9 


90.0 


601.8 


2,287.1 
1,652.6 
1,652.6 


0.0 


634.5 


227.4 
194.7 
284.7 


(90.0) 


(32.7) 
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TABLE 3.2-16 


SCHOOL DISTRICTS NO. 1 AND NO. 2 TOTAL REVENUES AND EXPENDITURES/NET IMPACTS 


Forecasts 1983 1987 1990 1995 

SCHOOL DISTRICT NO. 1: 

Baseline 

Total Revenues 10,123.54 D7 LOnD 10,314.8 14,969.8 

Expenditures 11,335.9 9,361.8 9,886.7 11,697.6 
Operations 9, DS529 9,361.8 9,886.7 11,697.6 
Major Capital Outlay 1,750.05 0.05 0.05 0.06 

Balance i bpp de ip ae 154.7 428.1 S72itece 

With-Project 

Total Revenues 10; 2206. 14,224.3 16,824.9 yA et oy PA 

Expenditures 11,384.6 17982537 15487726 14,550.8 
Operations 9,634.6 nie Gee BS Pay f 12,863.6 12.2508 
Major Capital Outlay 1,750.0) 4,306.0) 3,014.08 0.05 

Balance (1,156.5) (3,601.4) 947.3 6,121.6 

Impact 

Total Revenues 104.6 4,707.8 6,093.5 SLO ano 

Expenditures 48.7 8,463.9 5,780.9 Z7o53e2 
Operations 48.7 47557-9 2,766.9 rapt ete es 
Major Capital Outlay 0.0 4,306.0 3, 02450 0.0 

Balance 55.9 (35 750s.) ae O 2,849.4 

SCHOOL DISTRICT NO. 2: 

Baseline 

Total Revenues 5,042.0 97 LO. LU; Joie 4 14,969.8 

Expenditures 4,017.4 9,36i148 10,096.7 11,697.6 
Operations Jp Ld «4 3,361.8 10,096.7 11,697.6 
Major Capital Outlay© 500.0 0.0 0.0 0.0 

Balance 1,024.6 154.7 634.7 Bpe72.2 

With-Project 

Total Revenues 5,104.6 14,224.3 16,824.9 20,672.4 

Expenditures 4,017.4 Li7e25e7 15787150 14,550.8 
Operations 3,517.4 ty OL 12,863.6 14,550.8 
Major Capital Outlay© 250.0 4,306.0 3,014.0 0.0 

Balance 087.2 (3,601.4) 947.3 6,121.6 

Impact 

Total Revenues 62.6 4,707.8 6,093.5 5,702.6 

Expenditures 0.0 8,463.9 5,780.9 2700362 
Operations 0.0 CM Bait (pb 2,766.9 ZyOpoece 
Major Capital Outlay 0.0 4,306.0 3,014.0 0.0 

Balance 62.6 (1,246.1) Slee 6 2,849.4 
Source: Mountain West Research, Inc., 1981. 








“Includes cash balance equal to unused expenditures of the budget 


category non-program charges. 


b 
Represents non-program charges. 


“Includes the operating budget category non-program charge. 
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would jeopardize traditional lifestyles and economic activities, many 
residents of both Douglas and Glenrock who have expressed a desire for 
moderate growth and the development of a more diversified economy would 
view this period negatively. (Mountain West Research, Inc. 198la, 


1981d.) 


In the with-project and net forecasts, the project would have a 
significant adverse effect on the quality of social life in Converse 
County during the period 1982 to 1989. The large and rapid fluctuation 
in population and employment forecast for this period would cause 
serious disruption in both towns' patterns of community activity, even 
if all the physical and service needs of the population were met. The 
temporary nature of the project growth during this period, combined with 
the high personnel turnover associated with construction work, would 
introduce a temporary, unfamiliar population into each community that 
would be almost equal in size to its total pre-project population. The 
volume of newcomers and change in the economy would strain the 
administrative and integrative capacity of the communities as residents, 
leaders, and institutions would be forced to adjust and respond to the 
change. The potential for conflict and stress within each community 
would be heightened as decisions about the community's response to the 
demand for facilities and services are formulated. These decisions 
would influence the distribution of project effects among the different 
groups in the community, and would influence residents’ attitudes toward 
other groups and the community. The unavoidable disruption and stress 
of this period would be aggravated by unmet demands for facilities and 


services and by failure of community leaders to respond efficiently. 


Assuming that the communities would respond to growth as they have 
in the past and would be able to manage the transition from growth 
through decline to stability, the long-term (1990 and after) impacts of 
the project on the social organization, lifestyle, and quality of life 


in the communities would be moderate. 
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b.) Social environment 


During the period of rapid growth and rapid decline, the project 
would result in a substantial increase in the incidence (total number) 
and perhaps in the rate (per capita incidence) of problem behaviors 
(such as social crime, alcoholism, drunken driving, family violence, 
etc.); public nuisance problems (Such as animal control, traffic 
congestion, tresspassing); and the general level of stress. In general, 
these problems result from three interrelated factors that would be 
associated with the project during the 1982-89 period: (1) a 
concentration in the communities of people who exhibit rates of socially 
undesirable behaviors higher than those of the existing population; (2) 
the interaction of rapid change in social organization and individual 
relationships with unmet needs and competiton for facilities, services, 
or employment; and (3) an increase in nuisance problems and stress due 
to increased population density. No reliable method of forecasting such 
increases is currently available. Nevertheless, previous experience in 
rapid energy growth communities indicates that residents of Converse 
County are likely to perceive significant increases in crime and other 
social problems and that this would affect their sense of safety, 
individual freedom, and well-being (Davenport and Davenport 1980). By 
1990, these problems should be substantially reduced and no longer 


constitute a significant social effect. 


8.) PIPELINE IMPACTS 


The product pipeline is analyzed separately due to the unique and 
highly transient character of its socioeconomic impacts. Converse 
County, along with Platte and Laramie counties, would experience this 
impact. The socioeconomic impacts would occur only during construction 
and are directly tied to the work force's effect on transient lodging 


and on emergency medical and commercial services. 


It is conservatively estimated that movers would represent 80 per- 


cent to 90 percent of the total pipeline work force. However, transient 
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lodging in Douglas is plentiful (see Chapter 2), and the northern sec- 
tion work force crew, which is relatively small, would be present for 


less than four months. 


Transient lodging requirements for both work crew sections are 
displayed in Table 3.2-17. Although transient lodging is plentiful, two 
conflicts might arise: (1) in 1986, both motel accommodations and 
RV/camper sites in Douglas would likely be at 100 percent occupancy due 
to plant construction workers' housing demands, and (2) similar 100 
percent occupancy rates will exist in Cheyenne during Frontier Days. 

The consequences of the potential conflict in Douglas would be severe 
and may mandate the need for pipeline construction schedule changes or 


commuter buses. 


The fiscal impacts of the pipeline construction for these three 
counties are summarized in Section 3.2.10A. No other significant 
impacts from the pipeline construction have been fore- cast for Converse 


County. 


9.) DECOMMISSIONING 


The economic life of the proposed gasification plant and related 
facilities would be at least 25 years; consequences of abandonment would 
depend upon the relative importance of the facility to the local economy 
at that time. Since the impact of project construction and operation on 
the county's population and growth is projected to be greatest in 
Converse County, decommissioning is assumed to have a greater effect on 


Converse County than on Natrona or Campbell counties. 


If no other major industrial facilities are developed to broaden and 
diversify Converse County's economic base, the WyCoalGas plant would be 
the area's largest employer by far. In this role, abandonment would 
undoubtedly cause severe economic and social disruption. 

-- Approximately 1,000 basic and nonbasic jobs would be lost in the 


county, thus causing the skilled basic workers to seek 
employment outside of the county. 
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ZABLE 3..2%17 


PIPELINE WORKER LODGING REQUIREMENTS 





Type of Demand by 








Lodging Number of Units 
Northern Southern 
Section Section 
Rental Housing 25 18 
Mobile Home/Travel Trailer 42 31 
Motel/Hotel 57 42 
Other 10 7 
TOTAL 134 98 





Source: Mountain West Research, Inc., 1981. 
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-- Local government revenues would be reduced while per capita 
costs of facilities and services would increase. 


-- Expenditures for unemployment compensation and other forms of 
public assistance would rise dramatically. 


-- Housing vacancy rates would similarily rise as the demand for 
new housing dropped. 


-- The vitality of Douglas's and Glenrock's social structure would 
be weakened as key individuals or groups leave the community. 


Although alternative uses might be made of the plant site, it is 


unlikely that other uses could be made of the facility. 
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B. Natrona County 


Ps) POPULATION 
a.) Baseline forecasts 


Future baseline population projections for Natrona County reflect 
continued vitality in its oil and gas industry and the continued 
development of Casper as a regional trade center. Natrona County's 
population is projected to experience an 18 percent increase between 
1980 and 1995, while Casper's population is forecast to increase by 19 


percent (see Table 3.2-18). 


b.) With-project forecast 


Overall, the population impact of the proposed action is not 
forecast to be significant in Natrona County. Population growth due to 
the proposed action would peak in 1987. The net growth effect of 680°: 
people (561 of them in Casper) would represent about 13 percent of the 
county's projected total population increase betweeen 1980 and 1987, but 
only 1 percent of the population base. The greatest projected increase 
due to the proposed action would be in Casper, where the increase would 
amount to 1 percent by 1987 (out of 7 percent total growth during 
1980-87) and decreasing thereafter. 


Za} ECONOMY 
a.) Baseline forecast 


The Natrona County economy is forecast to continue its expansion as 
a regional trade and service center. Employment is forecast to increase 


from 40,128 jobs in 1980 to 41,666 jobs in 1987 and 46,535 jobs in 1995. 


b.) With-project forecast 


The proposed action would provide jobs for some Natrona County 
residents in the construction, trade, and manufacturing sectors. 
Because of rising unemployment rates in the county, the estimated 1,024 
jobs due to the WyCoal Gas project would largely be filled by local 
residents; however, as a percentage of total employment and total 


income, the project's effects would not be significant. 
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Year and 
Forecasts 


1980 Actual 


1983 


With-Project 
Baseline 
Impact 


1987 


With-Project 
Baseline 
Impact 


1990 


With-Project 
Baseline 
Impact 


1995 


With-Project 
Baseline 
Impact 


Sources: Mountain West Research, Inc., April 1981. 


“Totals May not add due to rounding. 


PROJECTED POPULATION IMPACT, NATRONA COUNTY 


Natrona 
County 
Total 


71,856 


74,234 
74,194 
40 


77,130 
76,451 
680 


81,749 


81,281 
468 


85,576 
85,013 
563 


TABLE 3.2-18 


Casper 


51,016 


D2 gf 29 


52,689 
40 


54,794 
54,233 
561 


58,077 


57,729 
348 


60,937 


60,518 
419 


Casper 
Division 
Balance 


2,100 


Mills, Moun- 
tain View and 
Evansville 


7,234 


Balance 
of 
County 


11,506 
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3.) GOVERNMENT FACILITIES AND SERVICES 


ae) County services 


The net impact of the WyCoalGas project on services and facilities 
in Natrona County would account for less than 2 percent of increased 
demand. Increased demand would, for the most part, be the result of 


growth in the baseline population. 


b.) School district 


The Casper school district has planned expansions to correct the 
Current overcrowding in the Casper schools, but growth in demand caused 
by the baseline population would continue to exceed planned capacity. A 
1987 enrollment increase of 394 students (2 percent of total enrollment) 


due to the WyCoalGas project is relatively insignificant. 


c.) City of Casper 


The city of Casper, like Natrona County, would feel no significant 
impact on its services and facilities attributable to the WyCoalGas 
project. The only increases due to the proposed action would be in the 
police department (two sworn officers -- 2.6 percent increase, one 
unsworn employees -- 2.6 percent increase, and one patrol vehicle), 
water storage capacity (a less than 2 percent increase), and the number 


of garbage trucks (a less than 2 percent increase). 


d.) Recreation 


(1) Casper 


The greater Casper area would experience a significant increase in 
recreation facility needs as a result of both the baseline and with- 
project forecasts (see MWRI, Socioeconomic Technical Report, 1981la). 
None of these long-term effects are attributable solely to the proposed 
action; therefore, its impacts are not considered significant. However, 
existing crowded conditions at baseball, softball, tennis, and pool 
facilities in Casper would intensify under both forecasts. If the 
facilities listed in Chapter 2 are not constructed, significant 


overcrowding would continue with or without the proposed action. 
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e.) Transportation 


No significant impacts on the transportation infrastructure of 


Natrona County would occur as a result of the WyCoalGas project. 


4.) HOUSING 
a.) Baseline forecast 


Total housing demand in Natrona County is forecast to increase 
steadily to 34,705 units by 1995, with an annual growth of 1.2 percent 
over the 1980 level (see Table 3.2-19). Seventy-three percent of this 
growth is forecast to occur in the city of Casper (see MWRI, 
Socioeconomic Technical Report, 198la). Projections show that both land 
and unit development capacities would be adequate to accommodate the 
anticipated growth in demand. However, an easing of existing financial 
constraints would be required for demand forecasts to be met, 


particularly with respect to single family detached dwellings. 


b.) With-project forecast 


Table 3.2-19 shows that the with-project forecast would generate a 
net increase in total housing demand of 216 units over the baseline in 
1987. This increase in demand would be spread over the 1982-87 period 
with a maximum increment of 110 units in any one year (see MWRI, 
Socioeconomic Technical Report, 198la). The long-term net effect of the 
project would be 202 units. 


ce) Net Impact 


With or without the proposed action, housing vacancy rates would 
remain low and unit costs would be high. However, due to the relatively 
small effect of the project on housing, neither short-term nor long-term 


dislocations would occur. Thus, no significant impacts are forecast. 
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TABLE 322-19 


OF TOTAL HOUSING UNIT DEMAND, NATRONA COUNTY 


1983 


29,154 
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5.) LAND USE 


a.) Casper 


Adequate vacant land is available in the Casper area to accommodate 
both the baseline growth and the effects of the proposed action (see 
MWRI, Socioeconomic Technical Report, 198la). No significant land use 


impacts would occur because of the proposed action. 


6.) FISCAL 


The net impact of the project on the fiscal situation in Natrona 
County and the city of Casper would be positive but insignificant when 
compared to total budgets (see MWRI, Socioeconomic Technical Report, 
198la). In most forecast years, the net fiscal impact of the project on 
Natrona County School District No. 1 would be negative but insignificant 


in terms of the total budget (see MWRI, Socioeconomic Report, 1981la). 


7.) SOCIAL CHARACTERISTICS 


Given the urban nature of the area and the small portion of social 
change attributable to the project, no significant net social effects 


are expected. 


8.) DECOMMISSIONING 


Natrona County would not be significantly impacted by decommission- 
ing of the plant facilities, although its role as a regional trade 
center would be reduced with the slight decrease in indirect employment 


supported by the plant. 
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C. Campbell County 


1 AS POPULATION 
a.) Baseline forecast 


The population of Campbell County is projected to grow rapidly to 
50,000 by 1995. This projected increase through 1995 represents an 
annual growth rate of 5 percent per year, about 1.5 percent higher than 
the rate experienced between 1970 and 1980. For the city of Gillette, 
the forecast and increase is greater: 6 percent per year to 1985 toa 
population of 27,860. At the same time, the new town of Wright, 
sponsored by ARCO, is projected to reach a population of about 2,420 in 
1995, approximately 2.2 times larger than it was in 1980. 


b.) With-project forecast 


With the Rochelle Mine component of the proposed action, Campbell 
County is forecast to reach populations of 39,716 by 1987 and 50,950 by 
1995. Table 3.2-20 indicates that the distribution of Campbell County's 
population would not be significantly different with or without the 


proposed action. 


c.) Net impact 
From the population impacts shown in Table 3.2-20, it is evident 
that the Rochelle Mine would account for a small proportion of total 
growth in Campbell County -- approximately 6 percent over 1980 levels at 
peak mine construction (1983), falling to 4 percent by 1995. The peak 
population impact would be about 931 persons in 1995, distributed 65 
percent to Gillette, 10 percent to Wright, 15 percent to the rest of the 


county, and 9 percent elsewhere. 


Ze ECONOMY 
a.) Baseline forecast 


Future projections of coal development show that a greater than 


threefold increase in coal production would occur in Campbell County by 
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Year and 
Forecasts 


1980 


1983 
With-Project 
Baseline 
Impact 


1987 
With-Project 
Baseline 
Impact 


1990 
With-Project 
Baseline 
Impact 


1995 
With-Project 
Baseline 
Impact 


TABLE. 3 ..2=20 


CAMPBELL COUNTY POPULATION FORECASTS, 


Campbell 
County 
Total 


24,367 


35,704 
35,063 
641 


39,716 
39,046 
670 


47,225 
46,420 
805 


50,947 
50,016 
S51 


City’of Wright 
Gillette 


12,134 1,115 
197393 te 
19,018 1,798 
375 134 
22,188 1,956 
21, 1ot 1,886 
437 70 
26,383 2,326 
25,859 2,242 
525 84 
28,462 2,509 
27,862 2,416 
600 93 


Source: Mountain West Research, Inc., 1981. 
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LISU= 1955 


Gillette 
South 
Division 


4,399 


5,617 


5,554 
63 


6,185 


6,124 
61 


Te O4 


7,281 
73 


7,934 


7,845 
89 


Balance 
of 
County 


6,719 


8,761 


8,692 
69 


9,387 


SPER) 
102 


11,162 


11,039 
123 


12,042 


11,894 
148 
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1995 if currently reported company plans are realized. In addition, the 
trade and service sectors are rapidly developing as the county becomes a 
regional trade center for northeastern Wyoming. Driven by the mining 
sector, employment is expected to almost double by 1995, from 14,621 
jobs in 1980 to 26,880 jobs. During this same period, unemployment 


rates would remain extremely low, ranging from 3 to 5 percent. 


b.) With-project forecasts 


At peak construction in 1983, the direct, indirect, and induced 
employment effects of the Rochelle Mine are forecast to add 330 jobs, a 
1.6 percent increase in total county employment. With the mine in 
production, total county employment is forecast to reach 27,300, which 
would yield net impacts of less than 450 jobs or 1.6 percent of total 
employment. Thus, no significant impact on Campbell County's economy is 


anticipated. 


3.) GOVERNMENT FACILITIES AND SERVICES 


a.) County services 


Through 1995, increased demand for facilities and services in 
Campbell County would be the result of increases in the baseline 
population. In most cases, the proposed action would not account for 
more than 3 percent of the total demand for services in any one year 


(Mountain West Research, Inc. 1981b). 


b.) School District No. l 


The projected average daily enrollment in Campbell County schools 
would increase almost 250 percent, from 5,804 in 1980 to 14,482 in 1985, 
as a result of baseline population growth. The district would need to 
add three elementary schools (with a capacity of 600 students per 
school), two junior high school facilities (one with a capacity of 1,000 
students; the other, 600), and two high schools (one with a capacity of 
1,000 students; the other, 800). The proposed action would not 
significantly contribute to this demand for facilities, since it 
accounts for only approximately 1.4 percent of the increase (see Table 


3e272L)is 


3-165 
































: 7 « . a 
vy a! i aay es, U 


| ~ i va ‘sb 
odd no} 165s at. dentine as) ‘ane! aa came > - qs 


ni 


& eemo ded. ygaveg orld as tatgethowety Holos s- 


fie re 


prinia’ ona vd nevisd pakmory nredes sei 2 3 race 
I88\bt @oxd 200 yd eiduod jeonis o4- pace er spec va 


Suarestinon ™ ,bolzeq one atid prizud -adot 088,38 pi 2 fot - 
1 ‘ RR 7 ( 
sInagieg 2 og C vox? ee yrol ‘elonoxtne es > 





; ee ‘ 
. a) way ‘ 
~ pe ee dosfosqedgiw (.d aA et 


beouba! bas ,Joeaxibal ,doszib eff eel ni woksourdaada'' done SA pe 
s ,edot OEE BBs of Jest 9102 ets sai eiledoat sdi Yo efoe3%e dnservo.tigity! 

ai enim edd aaiW -Inemyolgne yinvoes [age al sassyvoni dnecieg 2. a ee 
Holcw ,OCE,YS dosex of gvasvayod s2 tnanyolams vine Lactot sack soubor! a 9 


Lajo? to tneo7eq 3.1 10 edot 026 aatd azel 30 fo ons yon BLlely biitow ity 


A 

: 4. Ay 
ai Ymonoos e'yInued [ledqms> no tosgmi tneckSiaple on .enAt buerty tee : i a 
P 5 Ae vy 

beaeaiot gna: - _ 

er a 

4 > we SS 

; a 

BAOTVAAS GHA ViTIISAY TMEMMATVOD (st =) seusk 

. 7 iD » 

; i” War Par 
fe) ¥ a , 7 ve! 7 » 
septyiss | = ¥2: aod YoS ‘+8 fat he : 

7 i yt - Livy 
nt aecivies bas eeltilion® 102 baeeeb bosaszant .2@0L Moves? pi ye 8 
, Ri 


ii 9easet9nl Jo sivees ond ed Biyow yinwod Iisdamsd” i 
sol Jnuozog Jon bluow nolsve bereqosd of9 .asees yaom ni .motialugoq * 
insy sao ye ok agoivese 103 Soemeb Iadoe odd Bo jeeousg £ asdd exon. en) 


-idi8€L .omt ,dosseeelt Jq0W nie83nuOM) 


4 204 Jobysei@ fsetes (.d ete We 

eloodon ysaved {Ledqmsd al treeflowe Yiisbh sparve besvetorq ott hs 
-280L nd SAb,bL a3 OBL ak 08,2 mozd ,ined18q oes Jagale sesszon! Bivow 
oO bees bluow Jolasgelé edt .ddworp noksatogog onileesd 3 siveoi s aa 
199 eInsbute 008 to yetosqes = ddbw) efocdon eer) yguedine? 

000.1 20 Yd Wiostees 6 adiw eno) eelsitios? Looting ane otny 
Yo Ytioceqss # d3iw eno) alootoa dpid ows bas + (06 es 
ton Bloow notstos eines to + (008 or a: Yo iJ 


42 eonke ee no ba 19 od @dudixgn 
elds? one) eeesront edd 20 


TABLE 3.2-21 


CAMPBELL COUNTY SCHOOL DISTRICT NO. 1 





QA! -€C 


Year and Elementary Junior High High School Total 
Forecasts Enrollment Enrollment Enrollment Enrollment 
1980 Fall Enrollment 3,589 ie ay) 1,046 5,804 
1983 With-Project 4,662 1,517 1,827 8,006 
Baseline 4,586 1,493 1,797 7,876 
Impact 76 24 30 130 
1987 With-Project OpLoo orl 2,027 thie pean 
Baseline 6,636 pee 1,969 9,937 
Impact 97 39 58 194 
1990 With-Project 8,111 2,301 2,078 12,490 
Baseline 7,992 2,256 2,020 12,268 
Impact 119 45 58 222 
1995 With-Project 8,389 2,956 3 Oo 14,738 
Baseline 8,250 2,904 3,328 14,482 
Impact 139 D2 65 256 


Source: Mountain West Research, Inc., 1981. 
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ec.) City of Gillette 


Services in the city of Gillette would, like county services, 
experience a sharp increase in demand due almost entirely to the 
baseline growth. Despite recent expansion efforts, growth in the 
baseline population would require major expansion of Gillette's 
utilities. Of these increases, less than 2 percent would be due to the 
impacts of the proposed action (see Table 3.2-22). (Mountain West 


Research, Inc. 198la.) 


d.) Wright 


Increased demands for protective and health and human services would 
be almost entirely due to baseline growth. The project would have 


little net effect on these services in Wright. 


The school district has proposed the development of a secondary 
school in Wright which would be adequate for the population with the 
impacts of the proposed action. The addition of project-induced 


enrollment would necessitate an increase of approximately two teachers. 


e.) Recreation 
(1) Gillette area 


Increases in demand for recreation facilities would continue under 
both the baseline and with-project forecasts through 1995. Although 
existing crowded conditions would be aggravated by the additional 
population due to the proposed action, their effect is insignificant 
when compared to forecasted baseline population growth. It is projected 
that the current need for new indoor facilities and outdoor park land 
development would increase under both forecasts, although the proportion 


attributed to the proposed action is slight (see MWRI, Socioeconomic 


Technical Report, 198la). 


(2) Wright 


Demand for many recreation activities would increase in Wright under 
both the baseline and with-project forecasts. Presently, surplus 


capacity exists for most facilities, which would reduce the effects of 
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TABLE 3.2-22 


CITY OF GILLETTE UTILITIES 








Normal Peak Garbage 
Year and Water Flow Water Water Solid Collection 
Forecast Demand Demand © Storage Flow Waste Trucks 
1980 Actual 3.6 MGD 6.3 MGSa 6 MG 4.7 MGDD 4 acres 5 
1983 With-Project 269 10.0 10.0 3.5 4.1 5 
Baseline 2.8 9.8 9.8 345 4.0 5 
Impact ol eZ om .0 ol 0 
1987 With-Project SA: 11.4 11.4 3.9 4.7 5 
Baseline PY? 11.2 11.2 359 4.6 Ss 
Impact el <2 ay 0 ag 0 
1990 With-Project 3.9 13.6 135.6 4.7 ao 6 
Baseline 360 18.3 Loos 4.6 5.4 6 
Impact Auk wd ee ol ol 0 
1995 With-Project 4.2 14.7 14.7 520 6.0 6 
Baseline 4.1 14.4 14.4 5.0 oie 6 
Impact ao me, oa 0 oi 0 


i 


Source: Mountain West Research, Inc., 1981. 
“Capacity 527 mdd. 


eG mgd goes to Pacific Power and Light for cooling. 
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the projected demand. In addition, plans for a new 22-acre park with 
facilities are being developed. Because of these two conditions, no 
significant impact is projected for recreation in Wright as a result of 


the project. 


f.) Transportation 


(1) Road 


Under the baseline forecast, 1983 ADT on Wyoming State Highway No. 
450 is projected at 1,650 near the Highway No. 59 intersection, and at 
350 near the Upton turnover. The net impact would be an additional 150 
ADT in 1983, increasing to 250 ADT by 1986. With the newly improved 
Highway No. 450, these net effects would not represent a significant 


impact. 


(2) Rail 


Burlington Northern's Orin-Gillette line is the only rail facility 
that would be affected by the proposed action. Following the start of 
the Rochelle Mine in 1984 and up until to 1988, excess coal would be 
shipped using up to five additional unit trains during the project's 
peak in 1986-87. This level of temporary traffic would not signifi- 
cantly affect rail capacity nor the communities and road crossings along 


the right-of-way. 


(3) Air 


The Gillette-Campbell airport would have to be expanded with or 
without the proposed action. The size and location of the Rochelle Mine 
would minimize the net impact that it would have on the facility. The 


mine would cause no change in planned airport design or capacity. 


4.) HOUSING 
a.) Baseline forecast 


In the absence of the proposed action, the demand for housing units 
in Campbell County is expected to steadily increase through 1995, with 


the exception of an anticipated downturn from 1988 to 1989. Table 
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3.2-23 summarizes housing demands through 1995 for the baseline, 


with-project, and impact forecasts. 


Between 1981 and 1985, approximately 6,000 new units would need to be 
constructed. Several thousand additional lots would have to be made 
available to accommodate the demand for single family detached, 


multifamily, and mobile home units. 


At the current local builder/developer capacity of approximately 830 
units per year (MWRI, Socioeconomic Technical Report, 198la), there would 
be a shortfall of about 1,700 housing units during the 1981-85 period. 
This shortfall is forecast to be most acute between 1983 and 1984, when 
1,570 new units would have to be added to keep pace with demand. If 
Hampshire Energy develops a construction camp to accommodate a 
significant portion of its work force, the total unit shortage projected 


for 1985 would be halved. 


Fifty-six percent of the additional housing unit demand through 1985 
is forecast to be in the city of Gillette. This level of increase in 
dwelling requirements would greatly exceed the city's previous growth 


experience. 


b.) With-project forecast 


Within Campbell County, the demand for housing units with the 
proposed project is projected to require 2,870 additional dwelling units 
in 1983 beyond the 1981 stock of 10,382 units, rising to a peak of 5,850 
additional units in 1985 before declining to 2,800 additional units in 
1988. By 1995, the additional demand would require approximately 7,000 


units. 


c.) Net impact 


-The proposed action is forecast to account for about 3.5 percent of 
the additional housing demand in Campbell County through 1985, 4 percent 
by 1990, and 3.3 percent by 1995. Thus, a very limited amount of the 
projected shortfall in dwelling units would be due to the proposed 


action. However, Rochelle Mine construction and operating workers moving 
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TABLE. 3.2223 


FORECASTS OF TOTAL UNIT DEMAND, CAMPBELL COUNTY 





Forecasts 1983 1987 1990 1995 

With-Project 137252 13,954 167,529 BD fee cS H 
Baseline 13,028 13,741 1M PAE AR 17,600 
Impact 224 213 194 A Bs 


Source: Mountain West Research, Inc., 1981. 
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into Gillette would exacerbate what is already forecast to be an 
extremely difficult housing market. Viewed in these terms, the 224 
additional units that would be required in 1983 due to the Rochelle Mine 


could be considered a significant adverse impact. 


55%) LAND USE 
ae) Gillette 


In both the baseline and with-project forecasts, increased demand 
for land acreage would be met with existing vacant acreage or acreage 
which would be set aside under existing mandatory dedication 


requirements (recreation acres). 


b.) Wright 


No significant impacts are projected for either the residential or 
public/quasi-public land use categories under either the baseline or 
with-project forecast. Commercial and industrial land use needs were 
not projected because the nature of the community's development and its 


short term of existence prevent their being forecast. 


6.) FISCAL 


ae) County level revenues 


In both the baseline and with-project forecasts, Campbell County is 
anticipated to have sufficient revenues to meet the operational costs of 
county government with sizable surpluses to upgrade existing services 
and to pay for capital facilities (see MWRI, Socioeconomic Technical 
Report, 198la). The net impact of the project would be positive for all 
forecast years except 1981-82 and 1982-83, where the impact would be 


negative but insignificant (see MWRI, Socioeconomic Technical Report, 
1981a). 


b.) City of Gillette 


The net fiscal impact of the project on Gillette would be positive 


but insignificant when compared to the city's total budget (see MWRI, 
Socioeconomic Technical Report, 1981la). 
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c.) Campbell County School District No. 1 


Because of continued energy development in Campbell County and the 
rapid increase of oil prices caused by deregulation of the oil industry, 
the school district's assessed valuation is expected to increase 
dramatically under the baseline and with-project forecasts. As a 
result, it is anticipated that, at existing tax rates, the school 
district would generate sizable revenue surpluses under Wyoming's system 
of school finance (see MWRI, Socioeconomic Technical Report, 198la). 

The net impact of the project would be insignificant until the Rochelle 
Mine's output was added to the tax base. By 1994-95, there would be a 


Significant net positive fiscal impact due to the project. 


7.) SOCIAL CHARACTERISTICS 


As in the recent past, the growth in Campbell County during the 
forecast period would be driven primarily by coal development; the 
proposed action itself would not introduce activities not represented in 
the baseline. The project effects, mostly due to the Rochelle Mine, 
would constitute only a small proportion of the social change in the 


Campbell County. 


a.) Social organization 


Campbell County has been experiencing extensive energy development 
since the mid-1960s. The communities in Campbell County have already 
made the transition from agricultural small towns to energy growth 
towns. Although the population growth shown in the with-project 
forecast would strain their ability to manage growth and to integrate 
newcomers, its principal effect would be to retard the communities' 
transition to a slower growth rate and a more stable organization. The 
net effects of this project-on social organization in Campbell County 


would be minimal. 


b.) Social environment 


The rapid growth forecast for Campbell County would result in the 
continued in-migration of newcomers, increased community size, heavy 


pressure to provide expanded services and facilities, and personal 
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stress due to prolonged exposure to change and demanding conditions. 
Such conditions have been associated with increased crime, divorce, 
family violence, and other personally and socially undesirable behaviors 
(Davenport and Davenport 1980; Thompson 1980), although the 
relationships have not been sufficiently quantified to allow 

prediction. Because the project would have little effect on Campbell 
County, it should not contribute to adverse change in the social 


environment. 


8.) DECOMMISSIONING 


In Campbell County, the Rochelle Mine would represent an 
insignificant share of basic employment. Consequently, abandonment of 


the mine would have an insignificant impact in the county. 


D. Platte and Laramie Counties 


The counties of greatest but temporary impact due to the pipeline 
construction would be Platte and Laramie, with minor impact in 
Converse. A more complete discussion of the pipeline is presented in 


Section 3.2.10A. 


These impacts would occur during the construction phase and would be 
associated with the burdens the construction work force places on 
transient lodging, and on emergency medical and commercial services. 
Assuming that the pipeline workers have characteristics as identified in 
the socioeconomic assessment of the Northern Tier Pipeline study 
(Mountain West Research, Inc. 1979b) and the Pipeline Construction and 
Community Impact Surveys (Mountain West Research, Inc. 1979a), it was 
conservatively estimated that movers would represent 80 percent and 90 
percent of the total workers on the southern and northern sections, 


respectively. 


Few socioeconomic impacts are anticipated to result from construc~ 


tion of the product pipeline, due to the following factors: 


-- The work force is relatively small and is present for about four 
months. 
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-- Transient lodging is plentiful in Douglas, Wheatland, and 
Cheyenne (see Chapter 2). 


-- The pipeline would be underground, and no fixed-site facilities 
(compressor stations) would be constructed. 


-- The proposed route follows an existing right-of-way for most of 
its length. 


1.) TRANSIENT LODGING 


Using the mover/nonmover distribution, lodging requirements were 
Similarly derived and are summarized in Table 3.2.-17. Although 
transient lodging facilities are plentiful along the pipeline route, two 
potential conflicts exist. The first is in Douglas (see Section 
3.2.10.A); the second is in Cheyenne, where hotel and RV/camper 
facilities will be nearly 100 percent occupied in July during Frontier 
Days. The result in both cases would be a serious shortage of transient 
lodging accommodations. The problem is more easily overcome in 
Cheyenne, where project scheduling could be adjusted by one month. 
Alternatively, workers could be lodged in Greely or Fort Collins, should 


construction timing result in a potential conflict. 


2.) FISCAL 


The proposed action would have a modest positive fiscal impact on 
Platte and Laramie counties. Consequent property tax receipts have been 


estimated (Fordemwal 1981) and are summarized below. 


TABLE 3.2-24 


ESTIMATED AD VALOREM TAX 


Converse Platte Laramie TOTAL 





Estimated Tax Rate 6.3% 6.0% teas 6.63% 
Estimated Tax ($000) $155 $365 $328 $848 
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3.) OTHER IMPACTS 


Impacts of pipeline construction projects on public safety, 
facilities/services, recreational facilities, and permanent housing in 
smaller communities have been shown to be minimal and very temporary. 
(Mountain West Research, Inc. 1979). Thus, no other significant impacts 
from the pipeline component of the proposed WyCoalGas project have been 


forecast to occur. 
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10.2 Hilight Road Alternative 


The Hilight Road alternative has been described in Chapter l. If 
implemented, socioeconomic impacts from this alternative would stem from 
the population effects of changes in the place of residence for workers 
in coal mines in southern Campbell County (including the Rochelle Mine) 
and in northern Converse County. In particular, the upgrading of the 
Hilight Road would reduce travel times by 8 to 41 percent between the 
mines and various communities in Campbell, Weston, and Converse counties 
(see Table 3.2-25). The question to be addressed is: what population 


effects would these travel time reductions imply? 


A. Approach 


The potential population effects generated by upgrading the Hilight 
Road were determined by the following: 

1) Workers were allocated to communities within commuting distance 

of the mines. The allocation derived is directly proportional 


to the size of the communities and inversely proportional to the 
travel time from each mine (a gravity model approach). 


2) This distribution was compared with that used in evaluating the 
preferred alternative. If the new distribution were to result 
in changes of more than 100 workers in any particular 
commununity, the population effects would be considered 
significant. 


The key assumption in the analysis was that all Antelope Mine 
employees would continue to reside in Converse County with or without 
the Hilight Road. This assumption is consistent with the preferred 
alternative analysis and Northern Energy Resources Company's committed 


mitigation strategies (Northern Energy Resources Company 1981). 


B. Socioeconomic Impacts 


The net effects of the Hilight Road alternative would be to improve 
the accessibility of Weston and Converse counties for mine workers in 
southern Campbell County. Thus, by 1985, approximately 140 additional 
mine workers would reside in Converse County, increasing to more than 
200 additional workers by 1990. At the same time, approximately 630 


fewer workers would reside in Campbell County in 1985, and nearly 500 
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TABLE 3.2-25 


HILIGHT ROAD ALTERNATIVE CHANGES IN TRAVEL TIME FOR SELECTED MINES AND COMMUNITIES 


Travel Time (minutes) 
Mine Gillette Wright Weston Douglas 


Jacobs Ranch -- Black Thunder 


baseline 65 20 62 105 

with-project 65 20 62 85 

impact 0 0 0 -19% 
North Rochelle 

baseline 70 30 67 100 

with project 70 25 62 80 

impact 0 -17% -83% -20% 
Rochelle 

baseline 80 ee 75 105 

with project 70 phe: 62 80 

impact -13% -29% -21% -24% 
North Antelope 

baseline 80 oe the 105 

with project 85 40 77 62 

impact +6% +14% +3% -41% 
Antelope 

baseline 90 45 107 55 

with project 90 45 87 55 

impact 0 0 —-23% 0 


Source: U.S. Department of the Interior, Forest Service, Surface Coal Mine 


Influence on Road System, Thunder Basin National Grassland, Douglas, Wyoming, 1981. 
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fewer in 1990. For the Rochelle Mine, the gravity allocation of workers 
with the Hilight Road would generate 12 and 37 more commuters to 
Converse County in 1985 and 1990, respectively, while Campbell County 
commuters would decline by 30 and 87, respectively, for those years. 
These numbers would be still lower if the Rochelle Coal Company follows 
its stated mitigation strategy of providing neither transportation nor 


housing assistance for workers who choose to reside in Douglas. 


Under the conservative gravity allocation approach, the total 1990 
effect of the Hilight Road on Converse County would be a population 
increase of 5 percent, in which the Rochelle Mine would account for less 
than 1 percent. The consequent impacts of those changes would not be 


significant. 
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10.3 No-Action Alternative 


If the proposed action does not occur, the resulting socioeconomic 
conditions would be markedly different from the with-project alternative 
in Converse County and the communities of Glenrock and Douglas. Both 
Natrona and Campbell counties would have minor socioeconomic impacts 


under both alternatives and are therefore discussed briefly. 


Under the no-action alternative, conditions in Converse County would 
reflect the baseline, which is described throughout the socioeconomic 
assessment. Overall, Converse County would experience little population 
growth, employment opportunities would be fewer, revenue flows would be 


lower, and none of the peak with-project impacts would occur. 


The total demand for housing under this alternative would remain 
near present levels through 1995 with an actual decrease in demand 
between 1984 and 1987. This decrease, coupled with currently rising 
vacancy rates due to the downturn in the uranium industry and existing 
high interest rates, would encourage a continuation of a depressed 


housing market. 


The county, its two cities, and two school districts would 
experience tightened budgets, with expenditure needs for capital 
improvements being greater than anticipated revenues. Projects 
requiring large capital outlay, such as the pending sewage lagoon 
improvements in Douglas, the construction of the middle school in School 
District No. 1, or the city administrative office building expansion, 


would require alternative financial assistance (state or federal). 


Conditions which would remain relatively unaffected include existing 
public services, recreation opportunities, transportation networks, and 


land use patterns. 
In Natrona County, the no-action alternative would stimulate little 


change in socioeconomic conditions from those of the with-project alter- 


native. The population and economic activity for both the county and 
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the city of Casper would continue to grow through 1995 (see MWRI, 
Socioeconomic Technical Report, 198la). This growth would largely be 
stimulated by indirect employment, accompanying the increase in the 
basic sector in nearby counties. Casper's position as a regional trade 
and service sector would continue to strengthen. Increases in demand 
for public facilities and services, recreation, and transportation 
networks could be accommodated by anticipated budget revenues. Two 
exceptions are: (1) the long-standing need for School District No. 1 to 
replace temporary classrooms in the Casper area, requiring a large 
capital outlay which may exceed revenues unless alternative funding 
sources such as bonding are made available, and (2) the 103 additional 


beds required for the Natrona County Hospital by 1995. 


Campbell County's population is forecast to grow through 1995, 
decreasing between 1985 and 1987 due to completion of construction on 
the Hampshire Fuels project. The forecasted recovery and increase in 
1988, however, would be accompanied by renewed economic growth as the 
leasing of the PRLAs begins. Housing demand would remain high and be 
aggravated further by continued high interest rates. Industry-provided 
or subsidized housing would ease the market slightly for workers who 
qualify. Fiscal conditions would remain strong, due to anticipated 
anticipated revenue surpluses from sales and use tax revenues and the 
1 percent local sales tax option. The heavy demand for recreation 
facilities would continue while development of park acreage set aside 
under mandatory dedication would lag until the growth of new residential 
areas subsides. Demand for other public facilities and services would 
steadily increase, although anticipated revenues could accommodate these 
needs. Moreover, the Rochelle Mine would potentially market its coal in 


the absence of the plant. 
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3.5 Mitigation Strategies 


1. Socioeconomics 


This section identifies possible mitigation actions to address the 
significant impacts that were described under Section 3.2.10. Table 
3.5-1 recapitulates the type of impact and its duration and then 
indicates the mitigation measure(s) to be considered, together with 
their likely effectiveness. In addition, the actual or potential 
authority responsible for implementing the measures is shown. For many 
of the mitigation actions, there is no designated entity which would or 
could assume implementation responsibility. In such cases, 
"public/private entities" have been inserted to indicate uncertainty 


about where the particular responsibility would ultimately rest. 


It should be noted that the Wyoming Industrial Development and 
Siting Act of 1975 empowers the Industrial Siting Council to impose 
conditions on the applicant/developer that must be met before 
construction can begin. The council also has the authority to monitor 
compliance with provisions of the application during the construction 
process. The implications of the industrial siting process for the 
proposed action are that commitments to specific mitigation measures, 
including perhaps some of those shown in Table 3.5-l1, would become 
conditions of the siting permit. The Rochelle Coal Mine developer, for 
example, is expected to make housing and transportation impact 
commitments similar to those made for the neighboring North Antelope 


Coal Mine, which was recently permitted. 


Many potentially significant impacts due to the proposed action have 
been identified for which the responsible governmental entity or 
jurisdiction would have adequate authority and financial resources to 
fully respond. Based upon the historical experience and performance of 
those governmental units, this analysis assumes that impacts in that 
case would be fully mitigated -- or mitigated to the maximum possible 


extent. 
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TABLE 3.5-1 
MITIGATION/ENHANCEME NT 





Imp lement ation 
Impact Duration Enhancement /Mitigation Measure Responsibility Effectiveness 

Economic: 

1. Local Labor Shortages 1983-87 a. Employ local labor a. Developer a. Would be effective only until 
mre a "hire locals first" local labor pool is exhausted. 
policy. 

b. Initiate training programs for b. Public and b. Moderately effective. In 
unskilled or unemployed local private sector, combination with schools would 
workers. unions expand local skilled labor pool. 

2. Business Opportunities 1982-95 a. Encourage contracting with exist- a. Public/private a. Effective in diversifying 
ing local individuals and busi- entities employment base and broaden- 
nesses for goods and services. ing local income effects. 

b. Encourage/initiate requests 
for new types of businesses b. Public/private b. Effective in diversifying 
(i.e., bus transportation, entities employment base and broaden- 
byproduct utilization). ing local income effects 

Housing: 

1]. Housing Unit Shortage 1983-87 a. Develop mobile home, RV/camper a. Builder/developer a. Would assist in meeting 
park for temporary construc- temporary housing demands at 

peak. 
tion worker needs (in addi- 
tion to construction camp). 

b. Initiate financial assistance b. Various financial b. Would increase local private 
for single family or multifamily institutions, participation in providing 
home construction by local other private housing units. 
builders. entities 

c. Construct housing units for c. Developer c. Would effectively meet long- 
company employees/provide term housing demand for 
subsidized lots for employees qualifying employees only. 

2. Mobile Home Lot Shortage 1984-87 a. Initiate immediate action to a. City, county a. Would meet all demand for 
effect zoning changes from resi- planning commis- lots if zoning charges are 
dential to mobile home status sion approved. 
within communities. 

b. Develop temporary 1000-1250 unit b. Local developers b. Would meet the temporary 


mobile home courts in rural areas 
of county. 


lot needs, and most of 
peak temporary demand, if 
approved. 
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TABLE 3.5-1 (Continued) 


MITIGATION/ENHANCEMENT 
Laie... © is; se, ame ne ee rr SE ESSENSE 


AQI-€ 


Implementation 
Impact Duration Enhancement /Mitigation Measure Responsibility Effectiveness 
a ee ee a ee 
3. Increased Housing Costs 1983-87 a. Develop assisted housing units a. DEPAD, Federal ae Would reduce impact on those 
for low-moderate income and Home Loan Board who benefit least from pro- 
elderly. posed action. 

b. Provide financial assistance for b. Private, state, b. Would effectively assist 
down payments or low interest and/or federal prospective home owners. 
loans for home mortgages. programs 

c. Promote zero lot line and other c. Would lower cost of new 
cost effective residential housing 
construction 

d. Initiate financial incentives c. Public/private c. Would lower market costs for 
or quarantees to local builders entities those units. 
who sell units at lower, pre- 
determined price. 

e. Provide rent subsidies to land- d. Employers/private d. Would mitigate impact for 
lords housing vital service sector sector service employees. 
employees (nurses, teachers, 
counselors, etc.). 

4. Transient Lodging Short- 1986 a. Change pipeline construction a. Developer a. Would mitigate completely. 
age in Douglas (2 mo.) schedule to non-peak period. 

b. Bus pipeline construction wor- b. Developer b. Would mitigate the impact. 


kers to job site from alternative 
transient lodging (Wheatland). 


ar ni ee Cee, COME ERD. Wee 5) Gerd et es eee 
Social/Cultural 


1. Social disorganization 1983-88 a. Increase length of construction a. Developer, unions a. Would introduce more stability 


(local residents and worker residence in community in transient population. 
newcomers ) through selective hiring. 
b. Provision of welcoming and b. Developer, local b. Would increase integration of 
informational services to citizen groups newcomers into the community. 


newcomers as well as quality 
living environment for their 


families. 
2. Overload on administrative 1984-87 a. Sponsor technical assistance and a. Public/private a. Would expand administrative 
capabilities of local additional staff for affected absorptive capacity of 
institutions institutions (schools, health institutions. 


services, building permit 
system, etc.) 
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TABLE 3.5-1 (Continued) 
MITIGATION/ENHANCEMENT 











Implement ation 
Impact Durations Enhancement /Mitigation Measure Responsibility Effectiveness 
b. Minimize uncertainty regarding b. Developer, b. Would enhance planning 
scheduling and magnitude of local planners capability of institutions 
impacts. and effectiveness of response. 
Converse Count 
Facilities/Services: 
1. Shortage of Hospital 1983-95 a. Construct additional space to a. Converse County a. Would mitigate long-term but 
Beds meet long-term (1995) demand. Hospital Board/ not short-term impact. 


State Dept. of 
Health and Social 


Services 
W b. Arrange for patient transfer b. Converse County b. Would ease overload during 
to alternative hospital as needed Hospital Board emergency situations. 
{ during peak construction years. 
‘Ties Cc. Provide emergency medical/stabil- c. Developer/plant c. Would ease emergency room 
CX) ization and transfer services manager overload at hospital. 
at plant site. 
d. Encourage out-patient services d. Local physicians d. Would reduce overall per 
and preventive medicine practices. and public health Capita hospitalization rates. 
services personnel 
2. Shortage of Medical 1981-95 a. Initiate/coordinate physician a. Converse County a. Would mitigate the impact. 
Personnel and dentist recruitment committee. Hospital Board and 
private clinics 
b. Provide financial/business b. Converse County b. Dependent upon incentives. 
incentives to attract medical Hospital Board and 
personnel (i.e., salary guar- private clinics 
antees, loan forgiveness, etc.). 
c. Participate in federal/state c. County, federal, c. Dependent upon ability to 
recruitment programs (Nat'l. state create proper incentives. 
Health Service Corps). 
3. Shortage of Human/ 1983-95 a. Increase staff and/or contract a. Human/Public a. Impact would be mitigated. 
Public Health Services for services. Health Service 
Personnel agencies; non- 


profit organiza- 
tion 
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TABLE 3.5-1 (Continued) 
MITIGATION/ENHANCEMENT 


eee EEE 


Impact 


Durations 


Enhancement /Mitigation Measure 


Implementation 
Responsibility 


Effectiveness 


88 COL 


4. 


ARI-E 


Classroom Shortages, 
all levels in School 
District No. 1 


Student /Teacher Ratio 
above Desirable Levels 
School Districts No. 1 
and 2 


Congestion and Safety 
Problems on Hwy 59 and 
and at 59/County Road 
No. 55 Intersection 


Elem. 
dire tak 
Sr. He 


1983-87 


1983-87 


a. Construct additional classrooms. 

b. Provide temporary classrooms. 

c. Change school hour schedules to 
accommodate “2 shifts," or 
restructure schools by grade 
level. 


Hire additional teachers. 


pov) 
e 


b. Employ teacher aides. 


a. Widen and construct turn lanes 
at 59x55 intersection; add 
warning lights or signals. 

b. Promote and initiate commuter 
bus service and van pools for 
plant workers. 

c. Stagger work schedules to 
reduce peak congestion. 


ae 
b. 


Ce 


School District 


No. 

School District 
No. 1 

School District 
No. | 


School District 


School District 
No. 1 


Converse County 
and State Highway 
Department 

Deve loper/private 
entities 


Deve loper 


a. Impact would be mitigated. 
b. Impact would be mitigated. 


Cc. Impact would be mitigated. 


a. Impact would be mitigated. 


b. Effects of the shortage 
would be reduced. 


a. Impact would be reduced. 


b. Impact would be reduced. 


Cc. Peak congestion loads 
would be spread out. Total 
traffic volume would remain. 


a 


Douglas Facilities/Services: 


1. 


Die 


Shortage of Staff, 
Vehicles, Office 
Space for City Police 


Water Shortage for Peak 
Flow Demand 


1983-95 


1983-95 


a. Purchase vehicles, hire staff, 


construct building to meet long- 


term demand. 


b. Lease vehicles, utilize temporary 


office area, and contract for 
services, and hire temporary 
employees during peak construc- 
tion years. 

a. Add filter capacity to water 
treatment plant. 


ae 


b. 


ae 


City of Douglas 


City of Douglas 


City of Douglas 


ae Would meet long-term but not 
peak short-term demands. 


b. Impact would be mitigated. 


ae Impact would be mitigated. 
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Impact 
3. Sewage Treatment Capacity 
Inadequate 


4. Traffic Congestion in 
Downtown Douglas 


i 
x) 5. Overcrowding and Short- 


N 


age of Recreation Facil- 
ities 


Glenrock Facilities/Services: 


]. Water Shortage for Peak 
Flow Demand 


Durations 


1981-95 


1983-87 


1983-95 


1981-95 


ae 


pe') 
e 


oO 
° 


oO 
e 


a 
e 


oO 
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TABLE 3.5-1 (Concluded) 
MITIGATION/ENHANCEMENT 


Enhancement /Mitigation Measure 


Aerate existing lagoon. 


Construct I-25 to Hwy 59 Bypass, 
NW of Douglas. 


Provide incentives for employee 
carpool or ride sharing. 

Stagger work schedules to reduce 
traffic volume at peak congestion 
times. 

Provide employee busing for 
Glenrock, Casper, and West 
Douglas residents. 


Construct facilities by 1983 

to meet long-term demand. 

Provide temporary facilities 

or improve existing facilities to 
extend their hours or season of 
use. 


Increase underground water 
supply through drilling addi- 
tional wells. 

Add storage capacity. 


be) 
e 


ao 
e 


oO 
e 


a 
e 


mQ 
e 


oO 
e 


uo 
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Implement ation 
Responsibility 


City of Douglas 


State Highway 
Department /City/ 
County 

Deve loper 


Deve loper 


Deve loper/private 
entities 


City of Douglas, 
School Dist. No. 
City of Douglas, 
School Dist. No. 


City of Glenrock 


City of Glenrock 


Ae 
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Effectiveness 
Impact would be mitigated. 
Impact would be mitigated if 
project completed by 1985. 


Impact would be reduced. 


Impact would be reduced. 


Impact would be reduced. 


Long-term demand would be 
met. 

Short-term peak demand 
would be slightly reduced. 


Impact would be mitigated. 


Impact would be mitigated. 
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3.6 Monitoring 


A. 


Socioeconomics 


The purpose of a socioeconomic monitoring program is to collect 


information on key socioeconomic parameters as the proposed action is 


implemented in order to identify the actual impacts and to determine the 


effectiveness of the mitigation measures implemented. The monitoring 


program recommended for the WyCoalGas project would involve the regular 


and systematic collection of the following types of data: 


+1) 


2) 
3) 


4) 


5) 


6) 


7) 


Work force characteristics -- mover/nonmover status, marital 
status, household characteristics (number of workers, number and 
ages of children), residence, and employer 


Changes in population by community 


Housing -- number of units by type, cost, vacancy rates, land 
costs, planned additions including building permits, mortgage 
volume and rates, and housing preferences of project workers 


Public facilities and services status -- school enrollment by 
facility, recreation participation rates by type of activity, 
health and social services case loads, crime incidence, sewage 
treatment flow and water use, number of fires, and staff levels 
for all relevant county/community agencies 


Fiscal conditions -- where possible, revenue and expenditure 
data collected quarterly for each jurisdiction in order to 
assess the fiscal condition of the jurisdiction and the 
fiscal impacts of the proposed action 


Work force levels, residential distributions, and future plans 
for other major economic developments in the area 


Miscellaneous information -- number of fixed income residents in 
the affected communities, relative price responses of wages, 
goods and services, new businesses and related employment in the 
trade and services sector, and problems or issues regarding the 
proposed action 


In addition, the monitoring program would seek to identify 


unanticipated effects of the proposed action, such as significant 


settlement and consequent impacts of workers in neighboring counties. 


The following instruments would be useful to assure an effective 


monitoring program: 
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-- A work force information system to track the key characteristics 
of the project work force 


-- Mechanisms developed with the relevant local authorities and 
agencies that enable the collection of staffing and facility/ 
service demand data on a quarterly basis 


-- A housing inventory system 


The results of the monitoring program would be submitted in report 
form by the project sponsor to local authorities on a quarterly basis. 
In addition, the results of the monitoring program would be analyzed and 
used to update community population, housing, and facility/service 
demand forecasts. The objective of this step would be to identify 
significant changes that require new mitigation programs or 


modifications in existing ones. 
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3.7 Unavoidable Adverse Impacts 


The residual and unavoidable adverse socioeconomic impacts would be 


both temporary and long term. Significant among them would be the 


following: 
A. Economic 


Temporary local labor shortages would occur with the proposed 
action. During the construction period and early in the 
operations period, these shortages would lead to higher turnover 
in some government sector jobs as employees seek higher wages 
with project-related activities. This would be a benefit to the 
individual, but not to the operation of government services. 


In the long term, the decommissioning of the proposed project 
would cause severe dislocations in the area of site influence 
economy. The severity would depend upon the level of concurrent 
economic activity and the availability of alternative sources of 
employment for the plant and mine work force. 


Housing 


There would be a temporary shortage of housing in Converse 
County during 1984-85, particularly for in-migrating population 
not affiliated with the proposed action. This shortage could 
continue into 1987. 


During the construction period, the affordability of decent 
housing would become more of a problem than under 1981's 
difficult conditions for lower and moderate income households 
moving into the area. 


Social/Cultural 


Doubling of community size in Converse County with the attendant 
effects of congestion, more strangers, increased crime and 
family violence, and other adverse effects would be unsettling 
and stressful for much of the existing population during the 
construction period. 


Rapid increases in case loads, service demands, and 
administrative responsibilities during the 1984-87 period would 
hamper the responsiveness/effectiveness of local institutions. 


Rapid growth of communities would adversely impact the perceived 
quality of life for the majority of the population temporarily 
and for a smaller share over the long term. 


ad bluow, etoaqmi abmano-peo! oda es eche: etdestovanu 
sid od bloow mod? enone samoTt teeta mes ‘prot pHa 


besogosd 9 ttton) Siuow eapatiode 3s6dal Lesot yrsi0qneT 
edi nit y{sse boa bolreq snolisexsenoo ene gaisud nolios 
revonius redpia od beef blvew aveadiorda ote? ,bolreq enolseaeqo 

epew 1edpld Agee aeayolqne ea adot 16909808 Jnear7eyep. enon al ny 
oid oF Jtlened 5 od blutw eiat ,nelktivigoe Sedalew-soeford Adiw 
ivies triemrievop to molsereqdo edd of gon Jit ,lavbivlbal 

91q beeogoxq et to privolealmmocab ed? .ayad Bol edd AI <= 
roultnt esiie Yo sense od RAOLIGORIEER: eztavea aase> Oivow 
Jneyioneo to Level iS noqu bnegeh Biuwow yiiveves ef? .ymonove 
© eeoiuoe avitsnisesiis Yo yililidaliave ed? Goa vtivites mimanooe 
,sOT0T Azow sain hr d9 to8 snemyolame 

pilevol .& 

eB20VNOD «a ikawor pasiyodta Yre.98cHe? od bivow ezediT -~ 
noijeluqog pairs mak sot ylsaluoitisg ,é8-880L priawdS ytaved 
nL gi } Gr a3 3 ‘ia mie 4 «MO. &% Meads 19 ah my djiw betelLitis Jon 
-T@@l ognt ennistnos 

jnsoeb Io yttlidebsel}s efs ,botsea nelsoussenen ede pilivd -- 
e'[8e@l sehnu oad’ meldo7d « 3o exon emooed bhigaw pnitevod 
r sbloderved amoant eJarebom tis wewol 103 anofsisnmon SivolPib 
-6916 of2 o8nk pnivom 

Lertigo\inteo® .2 

isbootis of? idiw ysnucd eexzeveod nl esta yitauamos 16 paiidusd <-- 
bis ami27o benservat ,eyepiests sxam ,nolisenpned fo asoelte 
pall sau od bloow aejoatte esseavie teito Gon ,»soneioly yiinad 
it ontuvh solislugog paiteixe eft 2o doum x02 Leteaeste bas 


bluow boluved 
serolsusl She 


i 


i, 
7 


ii djitw 


-bolteq aolsowssanoo 


bra .ebismeb soivisa ,abeol ee6o nl aseaezont bigs _ 


V6~680L ofd gniied selsilidienagess evitertelalads 
at Inoal to avenuviasetin \assnsylanoqaes oa vequed 


evisoueg eil9 d>eani yieezevbs blvow seldinpamos to Adwory bigat - o~. 


ptr pest Rimes nolsalugog edz to ystrotem ads igh 





Brenig: Sat ai 


-or202 om bie s9¥0 ovale 





c. es 
































Converse County Facilities/Services 


Converse County would experiene a temporary shortage of 
30 hospital beds through the 1987 peak. 


During the construction period, student/teacher ratios would 
increase in School District No. l. 


Douglas 


Temporary and long-term traffic congestion would result in the 
downtown area. 


Overcrowding with consequent site degradation and loss of 
recreation opportunities would occur during 1984-87. 
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3.8 Short-Term Uses vs. Long-Term Productivity and Irreversible and 


Irretrievable Commitment of Resources 


A. Cumulative Impacts 


The effects of the proposed action on particular dimensions of the 


human environment would combine to produce the following cumulative 


impacts: 


The WyCoalGas plant would assume primary importance in the 
Converse County economy and, over time, it may induce creation 
of a variety of supporting industries. On one hand, this 
induced evolution of the local economy would make the area a 
more attractive site for related synfuels facilities. On the 
other, it would make the local economy more vulnerable to the 
disruption or decommissioning of the WyCoalGas plant. 


The rapid growth of Douglas during construction would inevitably 
affect its urban form and community characteristics over the 
long run. This prospect offers a special challenge to those 
engaged in community comprehensive planning. 


Additional loads on Converse County hospital facilities during 
construction of the proposed action would impact the available 
Capacity in Gillette, Cheyenne, Rapid City, or other facilities 
to which referrals would be made. 


Permanent lifestyle changes would result in Converse County due 
to the temporary and permanent impacts of the proposed action on 
community resources and social structure. Agriculture would 
decline further in importance. 


B. Long- and Short-Term Benefits and Tradeoffs 


1.) SOCIOECONOMIC CONDITIONS 


Public sector revenues would be greatly increased over the long 
term. These revenues would offset project-related costs, 
thereby resulting in a long-term positive fiscal contribution. 


Residents of the impacted communities of Douglas and Glenrock 
would experience a change in the community's social structure 
during the construction period which would continue beyond the 
construction phase. The structure would be more complex, formal, 
and diverse than that which exists now. 


Previously unforeseen demand and pressure on public service 
agencies to provide funds and programs would be experienced in 
the short term. This may result in a long-term expectation for 
continuance of those services beyond the peak population impact 
years. 


Transportation networks developed to handle project-related 
needs may remain for continued use, thereby requiring long-term 
maintenance. 
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Additional employment, both indirect and induced, would 
stimulate economic activity beyond the project construction 
years, resulting in a long-term higher income level. 


Costs for construction of additional permanent public facilities 
and their associated maintenance costs would remain beyond the 
short-term service needs. Similarily, the long-term financial 
burden for these costs would also remain, but this would be 
covered by public sector revenues from the project. 


C. Commitment of Resources 
iS) HUMAN RESOURCES 


The man-hours of labor expended on the construction and 
operation of the project would be unavailable for alternative 
employment during that period, and therefore would be both 
irreversible and irretrievable. 


Consumption of natural resources (wood, cement, gravel, etc.) 
for impact-related residential housing construction would be 
irreversible and irretrievable, except for salvage use. 


The permanent population increases in both Glenrock and Douglas 
and the resultant urbanization would create an irreversible loss 
of the rural agricultural lifestyle. 


Structural additions to the transportation network would be 
utilized beyond the life of the project; the land acreage 
commitment needed for these additions would therefore be 
considered irreversible. 
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ENERGY EFFICIENCY ANALYSIS 


The purpose of the energy efficiency analysis is to provide a 
comparison between the amount of useful energy the proposed action 
would produce and the total amount of energy input to the system. In 
addition the energy production and losses of the proposed action can 
be compared with those of alternatives to provide an estimate of their 


relative efficiencies. 


"Energy efficiency" will be defined here as the ratio of the Btu 
content of all salable outputs to the Btu content of all primary and 
major ancillary energy inputs. Note that this definition is not 


equivalent to what is usually called "process efficiency". 


The discussion below summarizes the results of the energy 


efficiency analysis of the proposed action and alternatives. 


Plant 

The plant would use 1.08 X 107 tons/year of coal as input. This 
along with other ancillary inputs represents a total energy input of 
1.836 X 1014 Btu/year. The plant produces 9.96 X 1050 scf of spg per 
year. Along with several miscellaneous by-products this represents a 
total energy output of 1.09 X 101+ Btu/year, making the overall energy 


efficiency of the plant 59.4 percent. 


For this analysis, it was assumed that the by-products would be 


transported by train. The total energy used for product 


ae Btu/year. When compared with the 


12 


transportation would be 1.2 X 10 
energy in the transported by-products (7.4 X 10° Btu) this represents 


an energy efficiency of 98.4 percent. 
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Water Supply System 


The energy use for the water supply system would be 1.54 X 191! 
Btu/year in electricity. Since there is no energy output, 


energy efficiency is not meaningful for this system. 


Railroad 

The electric railroad:would transport 1.08 X 10/ tons/year 
(1.83 X 1014 Btu/year) from the mine to the plant. The major energy 
losses for the railroad are in coal dust and diesel fuel. These 
losses total 5.28 X ee Btu/year. The overall energy efficiency of 
the railroad is 99.7 percent. Energy for compressors on the spg 


pipeline is included in the plant energy efficiency analysis. 


Mine 

The mine would produce 1.318 X 10! tons/year of coal for the 
WyCoalGas plant. The mining process would recover 82 percent of the 
in-situ coal resource. The total energy inputs to the mine are 


1.838 x 10/4 Btu/year (including recovered coal and ancillary inputs). 


The total amount of coal shipped would represent 1.832 X 0%" Btu/year 


representing an energy efficiency of 99.7 percent. 


Summary 
Combining the information presented above allows the calculation 
of the overall energy efficiency for the proposed action. Primary 


i Btu/year. 


and ancillary energy inputs for the system total 1.85 X 10 
System outputs including spg, coal fines and other by-products have an 
energy content of 1.09 X 1014 Btu/year, thus the energy efficiency of 


the system is 58.9 percent. 


Burlington Northern Railroad Alternative 


Using the existing BN railroad would eliminate need for construc- 


tion of the electric railroad system. Energy efficiency would be 


5 oan 
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lower due to higher Btu/ton-mile for diesel drains and a longer haul 


ll 


distance. An additional 1.17 X 10° Btu/year would be needed, lower- 


ing the railroad energy efficiency from 99.7 to 99.6 percent. 


Coal Source Alternative 

Using other mines to supply coal to the plant would affect energy 
efficiencies in the coal transportation due to longer haul distances. 
The level of impact would depend on the particular mine used and its 
distance from the plant. Additional energy needed for coal transpor- 


10 11 


tation could range from 8.7 X 10 Btu/year to 4.46 X 10° Btu/year. 


Water Supply Alternative 

An alternative source of 2000 acre-feet of surface water per year 
would be to pump it from either the North or South Well Field (see 
discussion in this chapter under Hydrology and Water Quality). 
Pumping from the North Well Field would cause a net increase in 
electricity use of 5.75 X 107° Btu/year (37 percent), due to changes 
in pumping and pipeline energy costs. Pumping from the South Well 


Field would increase energy use by 5.83 X iKiaey Btu/year or 38 percent. 


Set 
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RISKS TO HEALTH AND SAFETY 


Accidents During Construction 
Precautions would be taken during the construction phase to 


minimize the number of injuries that could be incurred by workers. 
Access to construction areas would be restricted to avoid injuries to 


the public. 


Accidents During Operation 


Health and Safety Effects of Plant Emissions and Effluents. Air 
pollutant emissions from the proposed WyCoalGas coal gasification 
plant have been estimated based on engineering data and available 
emission factors. Details of these estimates and the results have 
been discussed previously in this chapter under Air Quality Impacts 
and presented in the Air Quality Technical Report. These emissions 
were input, along with site-specific meteorological data, to dis- 
persion models approved by the state of Wyoming and the U.S. Environ- 


i 


mental Protection Agency (EPA). 


Results of the modeling have been presented in this chapter under 
Air Quality Impacts. These results predict that future ambient con- 
centrations of sulfur dioxide (S0,), nitrogen dioxide (NO), total 
suspended particulate matter (TSP), and fluoride (F) would be well 
below state and federal primary and secondary ambient air quality 
standards. In addition, emission and/or concentration increases are 
predicted to be below significance levels promulgated by the state of 


Wyoming and the EPA. 
The primary ambient air quality standards are designed to protect 


public health with an adequate margin of safety. Secondary standards 


are designed to protect against damage to either people or property. 
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Because of the relatively low predicted concentration increases 


from the proposed project, no significant health impacts would be 
anticipated. 


There will be no effluents from the plant and therefore no 


associated health or safety effects. 


Dam Failure. An earthfill dam is proposed to be constructed on 


Soldier Creek (adjacent to its confluence with the North Platte River) 


to impound the proposed Combs Reservoir. Appropriate design and con- 


struction criteria, techniques, and practices will be employed and 
therefore the probability of dam failure should be very low. However, 
the available data do not permit an absolutely reliable quantification 


of the regional seismicity. Thus the probability of failure cannot be 
characterized as nil. 


Several geology-related causes could lead to failure if not miti- 
gated. The surface materials at the site appear to consist princi- 
pally of fine sand. Under critical conditions of pressure gradient, 
this type of material might be susceptible to internal, underground 
erosion (piping) if left in place beneath the dam. Mitigation mea- 
sures for this type of failure include constructing a positive cutoff 
to an impervious layer or placing an impervious blanket on the up- 
stream side of the dam. A second mode of failure would be erosion 
and overtopping by seismically-induced waves (seiches). Appropriate 
mitigation measures include application of an erosion-resistant facing 
(such as rip-rap or soil cement) to the upstream face of the dam and 
providing extra freeboard (height of dam above maximum reservoir 
level). A third conceivable mode of failure would be earthquake- 
induced landsliding of the dam embankment. Mitigation of this poten- 
tial hazard might include either a design that would incorporate rela- 


tively gentle upstream and downstream slopes or one that would utilize 
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a buttress at a potentially critical location. Another, probably more 


unlikely, potential failure mode would be piping through the embank- 


ment fill. This type of failure can be avoided through use of filter 


blankets and impervious zones or layers. 


Failure of the Comb's Reservoir dam would result in temporary 


inundation of prairie grassland, dry stream bottom, and some riparian 


vegetation on the North Platte River. The erosional force of the 


water could uproot affected vegetation. It is anticipated that this 
would represent a localized, short-term, significant impact except for 


riparian trees which would suffer long-term impacts. 


Small mammals, reptiles, and amphibians could be killed in the 
affected area. Recolonization would be slow due to the concomitant 
habitat destruction/alteration. This impact would be considered a 
short-term, localized, significant impact with no regional population 
consequences. If dam failure caused loss of cottonwood trees in the 
riparian zone some raptor nesting/perching habitat would be lost, 


which would be considered a locally significant impact. 


It is anticipated that any dam failure allowing more than the 
equivalent ambient discharge of the North Platte River into the main- 
stream would scour invertebrates and some fishes downstream. The 
greater the volume of water released, the more severe such impacts 
would be. It is anticipated, however, that denuded areas of the 
river would be recolonized from both upstream and downstream areas 
within 2 years of dam repair. The impact on the Comb's Reservoir 
fishery, if one is established, would be temporary elimination. 
Fishery recovery would be anticipated only after dam repair, reservoir 


filling, and a fish stocking program. 
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(Additional information will come from Banner & Associates' up- 


coming Dam Safety Report.) 


Railroad Accidents. Typical railroad accidents include grade cros- 
sing accidents, collisions, and derailments. For comparison, grade 
crossing accidents account for 2 to 10 times the number of fatalities 
as collisions or derailments. For purposes of the following statis- 
tical comparison, grade crossing accidents will refer to both "acci- 
dents" and "incidents" as defined by the U.S. Department of Transpor- 
tation (U.S. DOT): when damage to railroad equipment, track, or road- 
bed exceeds $2,300.00, the occurrence is called an accident; if it 
involves damage less than $2,300.00, it is called an incident. The 


casualty statistics do not include railroad passengers or employees. 


Statistics on grade crossing accidents involving trains for 1977 
through 1979 were used to calculate one estimate of the number of 
accidents that might occur while hauling coal from the mine to the 
plant (U.S. DOT 1978, 1979, 1980). These statistics show that 5.10 
accidents, 5.34 non-fatal casualties, and 1.21 fatal casualties 
occurred per million train miles. The WyCoalGas project train would 
ship 11,160,000 tons of coal per year over a 39-mile track. Four 
trains would haul the coal, making 3 round trips each per day, 6 days 
per week, 50 weeks per year. This totals to 280,800 train miles per 
year. Based on the U.S. DOT statistics and the annual mileage total 
above, it can be calculated that 1.43 accidents, 1.50 non-fatal cas- 
ualties, and 0.34 fatal casualties could result annually during the 


operation of the WyCoalGas train. 


However, Burlington Northern Railroad has provided information 
which shows that coal trains have one-third the accident rate of 
non-coal trains (Boyce 1981; U.S. DOT 1978, 1979). Furthermore, the 


train will run on a private track with restricted access. Therefore, 
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the accident and casualty rates calculated above should be considered 
conservative. 


The train would also transport coal ash from the plant to the 
mine for burial. Consequently, the potential exists for hopper car 
spills of coal and/or ash onto the terrestrial environment along the 


railroad corridor. Hopper car spills would cover vegetation in a 


relatively small area; most likely fewer than 10 acres would be 
covered. Additional acres could be disturbed during cleanup pro- 
cedures. Over most of the route, spills would occur on prairie 


grassland vegetation or on agricultural lands. The impact, although 
locally severe, would be insignificant in terms of the relative amount 


of regional prairie grassland affected. If hopper cars spilled at the 


Antelope Creek crossing, riparian vegetation would be affected. Any 
loss of riparian vegetation represents a significant impact. Cleanup 
in the riparian zone could further affect components of the riparian 


community (i.e., large trees) which may not be directly affected by 
the spill. 


Spills of coal or ash from hopper cars along the railroad cor- 
ridor would also eliminate populations of small mammals, amphibians, 
birds, and reptiles in the spill area. The effect, although locally 


severe, would have negligible impacts on local population levels. 


The potential for hopper car coal spills into streams exists, 
although it should be noted that the proposed rail route crosses 
intermittent streams only. If such spills occurred during dry 
streambed conditions, no significant impact on aquatic biota would 
be anticipated since the spilled coal could be recovered before 
streamflow disbursed it and since no fishes or epibenthic inverte- 


brates would be present during dry streambed periods. 
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If a spill occurred during flowing water periods biological 
impacts would be expected to be locally significant and short-term. A 
single-car (100 tons) spill would be expected to smother and kill 
stream-bottom invertebrates and some fishes in at least a 100-square- 
yard area (WCC 1980). This would represent a loss of approximately 3 
pounds (dry weight) of invertebrates and 0.5 pounds (dry weight) of 
fish flesh that would have been produced from foraging on the affected 


invertebrate community. 


Trains will also haul by-products (molton sulfur, anhydrous 
ammonia, coal fines) from the plant to a market. Approximately 22,576 
tons of sulfur (262 10,000-gallon tank cars) and 687,240 tons of coal 
fines (6,872 100-ton cars) will be transported 295 miles to Denver 
annually; 36,188 tons of anhydrous ammonia (563 10,000-gallon tank 
cans) will be hauled 741 miles to Pocatello, Idaho annually. Ona 
stream-day basis (332 days), this breaks down to 21 cars of coal 


fines, 0.8 cars of sulfur, and 1.7 cars of ammonia. 


Assuming that a common carrier would stop once per week to pick 
up approximately 5 tank cars of sulfur, it would make 52 round trips 
to Denver and travel 30,680 miles annually. Using the U.S. DOT sta- 
tistics, this computes to 0.16 accidents, 0.16 non-fatal casualties, 


and 0.04 fatal casualties which could result annually as a result of 


sulfur transport. 


Coal fines will be stored onsite until a unit train (100 cars) is 
filled and ready for transport to Denver. Based on the tonnage of 
coal fines generated, 69 unit trains would make 69 round trips to 
Denver travelling 40,710 miles annually. Based on the U.S. DOT sta- 
tistics, 0.21 accidents, 0.22 non-fatal casualties, and 0.05 fatal 
casualties could result annually as a result of coal fines transport. 


Again, it should be pointed out that coal trains have one-third the 
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accident rate of non-coal trains and therefore the above calculations 


should be considered conservative. 


Assuming that a common carrier would also stop once per week to 
hook up approximately 11 tank cars of ammonia, it would make 52 round 
trips to Pocatello, Idaho and travel 77,064 miles annually. Again, 
using the U.S. DOT statistics,0.39 accidents, 0.41 non-fatal casual- 
ties, and 0.09 fatal casualties could occur as a result of ammonia 


transport in any given year. 


If an accidental spill of the sulfur or ammonia occurred, vege- 


tation near the spill site could be lost. Although it is impossible 


to predict the area affected, 20 acres probably represents a "worst 
case." The significance of the resulting effects would depend pri- 
marily on the quantity spilled and the spill location. It is antici- 
pated that in most cases prairie grassland vegetation would be affect- 


ed and the impacts would be insignificant and localized. 


Spills of elemental sulfur into aquatic habitats would be antici- 
pated to have no significant biological effects since it is, essen- 


tially, insoluble in water. Spills of ammonia, however, would be 


expected to result in a localized fish and invertebrate kill. The 
magnitude of the kill would depend upon the volume of ammonia spilled, 
the species affected, the volume of the water in the stream, and a 


number of other water quality parameters. 


The potential for hopper car spills of coal ash into water bodies 
exists, although like coal spills, such a spill into an intermittent 
Stream during dry streambed conditions would be anticipated to have no 


significant aquatic biological impacts for the same reasons cited in 
the previous discussion on coal. 
al. 


However, investigations by Cherry et 


(1979) indicate that such a spill during flowing water periods 
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could affect aquatic biota in three major ways: through the physical 


effects of siltation, ash-induced pH changes, and ash-associated 
elemental concentrations. 


Biological impacts associated with stream siltation by coal ash 
could also occur. Ash-induced pH changes constitute stress of the 
stream system and, depending upon severity, could result in kills or 
changes in species diversity (EPA 1976; Thurston et al. 1979). 
Guthrie and Cherry (1979) observed that stream invertebrates actually 


ingested coal ash from a river bottom and, therefore, bioaccumulation 


of certain elements would be possible. 


From leaching studies conducted in 1974 on Rochelle Mine ash, it 
has been determined that ash leached for a one-week period released 
ammonia, cadmium, lead, mercury, and zinc in concentrations above 
those listed by U.S. EPA (1976) for the maintenance of water quality. 
It is anticipated that concentrations of these elements could 
potentially exceed water quality standards for short periods of time 
and in small areas, particularly in the case of large concentrations 
of ash. It would be anticipated that through dilution there would not 


be a long-term, significant impact to water quality. 


A spill occurring in the low water flow period would be 
anticipated to have a localized impact. A single-car (100 tons) spill 
would be expected to smother and kill stream-bottom invertebrates in 
at least a 100-square-yard area. This would represent a loss of 
approximately 3 pounds (dry weight) of invertebrates and 0.5 pounds 
(dry weight) of fish flesh that would have been produced from foraging 
on the affected invertebrate community (see discussion above). The 
time necessary for benthic invertebrate recovery from an ash spill 


would be one to two years in these intermittent drainages. 
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A spill occurring in the high water flow period would be 
anticipated to have localized and downstream impacts. The localized 
impact would be similar to that described for a spill during the low 
flow period, although less ash would be expected to remain at the 
spill site. The downstream impact is anticipated to decrease with 
distance from the spill site and overtime. High flow conditions would 
decrease the severity of long-term downstream impacts through dilution 


and scouring effects. 


Product Pipeline Accidents. Pipeline accidents are caused by a 


variety of factors including internal and external corrosion, defec- 
tive welds and pipe, incorrect operation, and equipment rupturing the 
line. Natural gas pipelines are divided into four categories: 
gathering lines, transmission pipelines, distribution mains, and gas 
service lines. The type of gas line associated with this project is a 
transmission pipeline. The most recent DOT statistics that provide 
some breakdown of pipeline accidents by category are located in the 
Tenth Annual Report on the Administration of the Natural Gas Pipelines 
Safety Act for the 1977 calendar year. Those statistics show that 
transmission and gathering lines combined have annually about one- 
half the number of failures as distribution lines. In 1977 alone, 
transmission and gathering lines together had less than one-third the 
failures of distribution lines. Based on the fact that there were 
283,000 miles of transmission and gathering lines in 1977 and 466 
reported failures in that year, it can be computed that there were 
0.00165 accidents per mile of pipeline. The proposed project trans- 
mission line would be 162 miles long. Using the accident rate com- 
puted above, the proposed project pipeline would have 0.267 accidents 
per year. Since this estimate includes pipelines of all ages and 


conditions, this represents the worst-case probability. 
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The 162-mile-long, 24-inch-diameter line (wall thickness of 0.344 
inches) has an internal volume of 207.68 million cubic feet (mcf) of 
gas. The gas in the pipeline would vary in pressure between 1,200 and 


800 psig; temperature varies between 120 and 55°F. 


If a major rupture in the product pipeline occurred, personnel 
would be called out from either Brighton or Douglas, whichever was 
closest to the break. In a worst-case Situation, the greatest dis- 
tance from either city to a break is 120 miles (i.e., approximately at 
valve no. 8). It would take approximately 4.5 hours to call out per- 
sonnel, drive to the valve and close it. During that 4.5 hours, ap- 
proximately 85.5 mcf of gas would have been expelled. After valve 
no. 8 was shut, an additional 49 mcf would be lost between valves 8 
and 10. Therefore a total of 134.5 mcf would be lost due to the 
rupture and backflow from valve 10 (it is assumed that a check valve 
at valve 10 would eliminate backflow from the CIG line). In a worst- 


case situation, the total pack of 207.68 mcf of gas would be lost. 


The potential rupture of the product pipeline would allow for 
subsurface releases of methane, hydrogen, argon, nitrogen, carbon 
dioxide, and carbon monoxide. Vegetation above the rupture would be 
lost and the area affected would be, most likely, less than 1.0 acre 
around the rupture point. Additional surface disturbances would be 
required to repair the ruptured line (probably less than 0.5 acre 
would be disturbed). If the rupture occurred in prairie grassland 
vegetation, insignificant impacts are anticipated to occur. If 


wetlands or riparian vegetation were affected, the impact would be 


significant and long-term. 


The loss of vegetative habitat would cause displacement of small 
mammals, amphibians, and reptiles in the affected area. Additional 


surface disturbances would also affect the remaining individuals in 
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the area of impact. Recolonization would be rapid once habitat was 
again suitable. 


Water Pipeline Accidents. 

The potential also exists for a water well field malfunction 
and/or a water pipeline rupture at either well sites or along the 
proposed water pipeline corridors. Released water would be hot 
(60°C/140°F) and could destroy vegetation in the immediate vicinity of 
the rupture. While such an impact would be considered insignificant 


for prairie grassland vegetation, it would be a significant impact if 


riparian vegetation was destroyed. 


Small mammals, amphibians, and reptiles would probably be killed 
in the affected spill area. Other terrestrial wildlife species would 
be expected to successfully avoid such areas. Such impacts would be 


regionally insignificant and affected populations would be expected to 
recolonize the area quickly. 


The severity of aquatic biological impacts would depend upon the 
volume of the spill in relation to the water volume of the affected 
water body. In general, however, it is anticipated that much spills 
could result in a fish and invertebrate kill due, primarily, to heat- 
shock. Such an impact would be considered insignificant, localized, 
and short-term since population reestablishment would be expected from 
upstream and downstream migration in river/stream systems. If such a 
rupture occurred in a confined water body (e.g., playa, reservoir), 


population recovery could be affected by stocking. 


Fires. For the purposes of this analysis, we assume that accidental 
fires (e.g., from pipeline break) would be small in size and rapidly 


contained. Although the potential exists for intense brush or grass 
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fires that would cover larger areas, the probability is extremely 
remote. For purposes of this analysis, we are using a 20-acre burn 


site for quantative assessment of small fire effects on wildlife. 


Fires could occur at any facility and would be most likely at the 
plant site, railroad and mine. In all cases, only the more mobile 
wildlife species would escape the area. Because of the small area 
affected, the stress of competition on these displaced animals is ex- 
pected to be minimal. However, individuals weakened by the fire ef- 


fects would be more susceptible to predation and disease. 


The effect of fire on wildlife is the result of a setback in 
vegetative succession. Annuals and weedy species are usually the 
first species to reinvade burned areas. These first invaders are 
generally very palatable and beneficial effects could occur for deer, 


antelope, and cottontails in these regrowth areas. 


Small mammals lost in these fires (assuming no escapes; 100 per- 
cent mortality) range from approximately 200 at the plant site to 500 
at the mine. All biological effects from small fires are anticipated 


to be localized and regionally insignificant. 


Fires might also occur at the mine. Coal seams tend to ignite 
spontaneously upon exposure to the atmosphere, and the resultant fires 
may extend several hundreds of feet underground from the outcrop 


(Dunrud and Osterwald 1980). These fires commonly smoulder for years, 


and may flare up explosively when exposed to the atmosphere during 
mining. However, Gary Glass, of the Wyoming Geological Survey, ad- 
vises that nobody has been hurt in such an instance. Nonetheless, 

there would appear to be at least some potential for injury to per- 
sonnel standing close to the working face during the initial excava- 


tion into the Roland Coal because there is an existing underground 
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fire a short distance to the south of the permit area. Such fires 


commonly are controlled by means of isolating and smothering them; 


conversely, use of water tends to exacerbate the problem. Consumption 


of coal by underground fires eventually leads to collapse or subsi- 
dence of the overlying ground surface, sometimes with potentially 


hazardous consequences. Therefore, caution is needed when operating 


equipment in such areas. 
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MITIGATION MEASURES 


Geologic Hazards 
There are two basic approaches to mitigating the effects of pipe- 


line rupture caused by surface faulting. The first could be accom- 
plished by crossing the fault zones at or above the surface. The pipe- 
line at such crossings should not be anchored, should incorporate zig- 
zag bends, and should be flexible. This type of installation and 
design would be expected to allow the pipeline to accommodate lateral 
or vertical deformation, extension and/or compression during an epi- 
sode of surface fault rupture. The lengths of the crossings would 
depend upon the degree of accuracy with which the fault locations have 


been ascertained. 


The alternative mitigation approach would be to place automatic 
shutoff valves at each end of each fault crossing. The function of 
these valves would be to minimize the volume of escaped gas, thereby 
reducing the likelihood or extent of a possible explosion or fire. In 
Ss gain maximum effectiveness, the automatic shutoff valves 
should be placed within a few hundred feet on either side of each 
fault trace. As the zone of deformation could be several hundred feet 
wide, it would be potentially counter-productive to place them within 
100 feet of each trace. Thus, more than 1,000 cubic feet of gas could 


be expected to escape in the event of a rupture. 


Vegetation 


Riparian vegetation would be removed at four separate water pipe- 
line stream crossings on the Green Valley to plant site water pipe- 
line; LaPrele Creek; two unnamed tributaries to the North Platte River 
in T. 33 N., R. 71 W., sec. 13; and the north side of the proposed 


North Platte River crossing. Adverse effects to riparian vegetation 
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at each of these crossings could be mitigated by adjusting the pro- 


posed corridor to avoid these areas. 


The intake's reentry channel would be situated in riparian vege- 
tation on the north side of the North Platte River (3 acres). Adjust- 
ments in the location could effectively reduce the loss of riparian 


vegetation. 


The proposed product pipeline crossing of the North Platte River 
would remove 1.7 acres of riparian vegetation. This impact could be 
mitigated by relocating the crossing to the east. However, since the 
proposed crossing is in an existing corridor, rerouting could cause 
more severe impacts in other vegetation types. It is therefore our 
opinion that the proposed crossing is probably the best crossing point 


in the vicinity. 


Crossing Antelope Creek with the railroad corridor would elimini- 
nate 22 acres of riparian vegetation. Rerouting the corridor in this 
area would cause other significant impacts, primarily to raptors. The 
most plausible mitigation measure to avoid these impacts would be the 
selection of the existing Burlington Northern line and planned Ante- 


lope Spur as the coal transportation system.» 


Wildlife 

To reduce the potential of a significant, short-term impact to 
two golden eagle nests in T. 35 N., R. 70 W., sec. 30, WyCoalGas, 
Inc., could adopt one of two measures. The first would be the estab- 
lishment of a one-mile buffer zone around these nests. Establishment 
of this buffer zone should include a commitment that no surface dis- 
turbances or vehicular traffic would occur within these zones. The 
second, and perhaps more feasible option, would be the relocation of 


both nests. The technique is still in its infancy but preliminary 
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results indicate that the technique may prove a viable mitigation 


measure in reducing impacts to raptors. 


Three significant types of impacts could result from construc- 
tion and operation of the electric railroad. These impacts to wild- 
life result from the proximity of the railroad corridor to several 
golden eagle and ferruginous hawk nests, a sage grouse lek, and im- 
portant mule deer habitat in the Porcupine Creek basin. Since it 
would be impossible to route the railroad through this area without 
Significant effects to wildlife, the only plausible mitigation mea- 
sure is the selection of the existing Burlington Northern line and 


Antelope Spur as the transportation corridor. 


Surface disturbances on the mine would destroy two golden eagle 
nests (T. 41 N., R. 70 W., sec. 15, and T. 41 N., R. 69 W., sec. 8). 
A third golden eagle nest (T. 41 N., R. 70 W., sec. 16) could be 
adversely affected by construction activities on the mine site. The 
only plausible mitigation to avoid these effects would be relocation 
of the nests. The effectiveness of this technique is not completely 
known, although preliminary results indicate most of the nests can be 


successfully moved and reoccupied. 


Aquatic Biology 
The only anticipated long-term, significant aquatic biological 


impact which could be effectively mitigated concerns the consequences 
of operation of the North Platte River intake. The significant en- 
trainment and impingement impacts described in Chapter 3 could be 
substantially limited by a number of diversion channel and/or intake 
design and equipment modifications. A thorough analysis of the in- 
take complex with the consultation of an authority on such matters 


_would be required. 


ea fp 


' be ’ 
at; SNe ES 


' 
vor wae 
7 : 






























() a peracreenes mers 2 steve: alee iiiaadaal eeqys moi 
; ~bilw'o? «doeqmk oasdt: sbsotlinn pirsoels 443 0 moka; 
[nteves of xobloada boorlins of4 Yo vahmkxorg: ofa mor?) 
~ni bes .tel eevotg ogee s ,ataen Awad auoaigurss® bas ofg 
ji s90k8 ,whwed dees? eabgnowT edf2 wk tesidad ‘y90b elen 
ivodjiw ae1a addi dguvovds buealia? add wued od erate 
~asm moi tagatio olihau ate elie afd (ead Thibw od adoatie sanak 
bas poll aradiect asigai lial pid teudiee e323 to. goisoelsa os ab 
| 10biez02 xokietrogases? of% 2s ye ‘lai 
rua ay ay 
algee aoblog ows yortael. Slvow anim ode. to: seouadzusath pbs ae aoe 
AB l990 8 G8 8 IR. DP bee 22) joe AO Le tas rn be 
od blued (ai viele «sO OVS te T) te9@ alges meblog brisk 
od 240 oekm add oO aeliivisos ceftontzenes Yd botselts tlawzevbe ps 
curincolax wt Bhyow etoakiy oasda biove of moitegi tia oldinualg vie 
visiolqumo Joe as % inp eat: ves eid to eeewawidoet2e oefT. auteomeds: aa 
od wt. Stae0 odd 29 Jnom didgobbok «dleaad visnkmilerg diguodate ; sil 
| ane how ‘bovow: ei fodwans 
a eS 
; a 


we 


se 


| Se 

Inokgototd. Siieopa IdarkTingis anleeiiil beanghotine pape ‘ait 
teoneupsamos ed? ebrends Betegti ie yloviseetin od bios doide a et 
-a9 tamoktiagha oft  .odnark xeitid ota0tt ‘hazoH ods ener 

ad Sivoo £ se3qed) at hediroesh ex 2aqmi: sonmogiiyed bas 3 . 
sdatat 20\>ee lemme nobenevit Lo nedanre a ans ante r I “ 
-mi edd io ataylins dguorsiy A. ee tn “ git 
e183 tan dove mo ittedsus sm: 20 mo. ot * 


WYGAS.C3 (I) 8 


V (gual (Resour ces ‘2 
Mitigation measures for the indirect visual consequences from the 
creation of temporary access routes to the mine and unauthorized use 
of ORVs in the grasslands include: future coordinated development of 
access roads with county planners and the U.S. Forest Service (par- 
ticularly southern access from the communities of Douglas and Casper), 
and employee briefings on the fragile nature of the grasslands, or 
intermittent patrolling of the area by Peabody Coal Company, with 


fines for offenders. 


The extent of the visual contrast of the plant with the surround- 
ings would be effectively reduced with landscaping techniques, such as 
contouring, earth berms, and selective plantings along the "public-— 
edge" of the plant along Highway 59 and within the plant confines. 
Large rocks unearthed during plant construction grading, as well as 
fertile top soil would be stockpiled and used in landscaping. Plants 
would include natural species such as pinyon juniper, sagebrush, pon- 
derosa pine, and prairie grasses. The selection of color (e.g., 
"Sagebrush Gray-Green," #PPG33; Wiko "Sandstone") and exterior surface 
materials for buildings and structures, to either blend with the ex- 
isting setting or to be designed to make a positive architectural 
statement, could also mitigate significant visual contrasts. Because 
synthetic fuel technology is relatively new to this country, it is 
likely to generate public interest. A visitor turn-out stop at a 
3 to 5 mile distance from either direction along Highway 59 could be 
developed with a site plan display describing the major functions of 
coal gasification. This would help make the plant a visitor attrac- 


tion rather than another industrial plant in this open landscape. 
The placement of the 50-foot radar communication towers and use 


of non-reflective materials could mitigate significant visual conse- 


quences. 
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Land Use - Minerals 

The potential loss of coal in cutoffs and the potential loss of 
petroleum tapped by premature abandonment of producing wells could be 
avoided through appropriate adjustments in the boundaries of the per- 
mit area. The new boundaries would encompass otherwise isolated seg- 
ments of the Roland coal seam, while excluding producing wells in a 
manner which would permit eventual economic retrieval of the coal that 


underlies the wells. 


The potential loss of petroleum at the plant site might be 
avoided if it is found to be possible to rearrange the layout of the 


proposed facilities so as to make it unnecessary to cap any wells. 
MONITORING PROGRAMS 


UNAVOIDABLE ADVERSE IMPACTS 


Geology 
The only long-term geologic impact that it would not be feasible 


to mitigate would be differential settlement of the backfill in the 
mine. However, it should not significantly reduce or inhibit agricul- 


tural use of or petroleum extraction at the site. 


Vegetation 
The anticipated loss of scoria vegetation on the mine property 


would be a significant long-term impact which could not be mitigated. 


Wildlife 

The sage grouse lek on the mine property would be eliminated as a 
result of mining activity. The mule deer winter habitat in the Porcu- 
pine Creek drainage would also be significantly affected by mining ac- 


tivity. These impacts could not be effectively mitigated without 
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significantly altering the mine location or operations/reclamation 
plan. The golden eagle roost located on the western edge of the 


Comb's Reservoir dam site would be lost. 


Aquatic Biology 
Aquatic biological impacts anticipated to be associated with the 


mine could not be effectively mitigated. Significant impacts on the 

trout fishery in Box Elder Creek, as a result of south well field op- 
erations, could not be effectively mitigated in that creek. Impacts 

anticipated as a result of instream construction (e.g., product pipe- 
line) cannot be effectively mitigated without tunneling under the 


affected river channels. 


Recreation 

Degradation of the quality of the recreation experience is an un- 
avoidable adverse impact when a change in recreation demand either ex- 
ceeds the available resource supply, or when the conditions that local 
residents are accustomed to change dramatically in a short time. The 
increased population projections in the Douglas and Glenrock areas in 
the 1985-90 time frame will place an unnatural burden on recreation 
resources in the area. In particular hunting, camping, picnicking, 
swimming, boating, fishing, and hiking will all experience dramatic 
increases in demand from this project's work force and related popu- 
lation growth. Local residents may be required to plan leisure ac- 
tivities differently by selecting new resource areas in order to meet 
the need for solitude and space, or schedule trips to avoid crowded 
conditions. Increases in litter, vandalism, unauthorized use of ORVs 
and poaching are also likely to accompany the rapid influx.of new 


residents and visitors to the area. 
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Visual Resources 

The changes to the natural character of the landscape resulting 
from human modifications contributed by the project are unavoidable 
visual consequences of this type of development. Attempts have been 
made in the design of this project to avoid disturbing high quality 
scenic resources, and to site facilties, wherever possible, beyond the 
view of sensitive vistas, and to comply with the Visual Resource Man- 
agement objectives of the BLM. The cumulative visual consequences of 
energy development in the Powder River Basin is an unavoidable adverse 
impact of continued dependence on the natural resources in this region 


for energy. 


SHORT-TERM USES VERSUS LONG-TERM PRODUCTIVITY AND IRREVERSIBLE AND 
IRRETRIEVABLE COMMITMENT OF RESOURCES ; 


Cumulative Impacts 


Soils. Assuming that construction and reclamation procedures for 
proposed and existing projects are similar to those developed for the 
WyCoalGas Project, cumulative impacts on soil would be minimal. 
Effects of disturbance on soil as a root medium would be slight and 
localized in extent. Accelerated soil erosion would inevitably occur 
on each construction site but, extrapolating from soil erosion loss 
determinations made for the WyCoalGas Project, erosion rates would be 


acceptable (i.e., less than 5 tons per acre per year). 


Vegetation. Scoria grassland type would be the most severely affect- 
ed type (5.2 percent) by 1990. The reduction would most likely repre- 
sent a permanent impact since areas previously covered with the scoria 
type would most likely be leveled and seeded with grasses during rec- 
lamation procedures. Consequently, the original scoria grassland 
acreages would be lost from the region. Of the projected 1,406 acres 


of scoria grassland loss, 1,348 acres would be lost at the Rochelle 
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Mine. The silver sagebrush type would be subjected to a 3.6 percent 
decrease in the Eastern Powder River basin by 1990. The loss would 
most likely be permanent since the topography would be leveled during 
reclamation. By 1990, riparian vegetation in the Eastern Powder River 
basin would be reduced by approximately 0.5 percent (1,030 acres). 
Although the reduction is small, the value of this type in terms of 
wildlife habitat and regional plant diversity makes the effect sig- 
nificant. All other vegetation types in the region would suffer 
losses of less than 1.3 percent. Significant regional impacts are not 
anticipated to these types. Additional details are presented in the 
Biology Technical Report (WCC 198ld). 


Wildlife. Antelope losses in the basin, including progeny, due to 
development by 1990 are estimated at 955 animals. This loss would 
decrease the basin's carrying capacity (from 44,200 animals) by 2.2 
percent. The direct loss of antelope and their progeny due to cumu- 
lative development is not in itself a significant reduction. However, 
the BLM estimated that the loss of antelope to vehicle kills and 
poaching would increase by 688 animals by 1990. Combined, these 
losses represent 3.7 percent of the basin's antelope herd. In addi- 
tion to the direct habitat losses and indirect mortality due to poach- 
ing and vehicle kills, habitat would be indirectly affected on 
adjacent areas by human activity, noise and fences. Presently, a 
long, narrow band (along the eastern edge of the coal seam) is being 
developed from approximately 10 miles north and 55 miles south of 
Gillette. By 1990, this disturbance would be nearly complete and 2 to 
5 miles wide (BLM 1979). The developed area would split much of the 
basin's range in half and severely restrict east-west movement to pre- 
ferred seasonal habitat areas. As a result, undisturbed habitat 
within the band of disturbance would become useless to big game 
species. Similar disturbances would probably reduce the basin's 


antelope herd by twice the 3.7 percent estimated above. Consequently, 
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the reduction in antelope due to regional development is anticipated 


to be significant and long-term. 


Direct impacts to mule deer and their progeny are estimated to be 
equally severe, 2 percent reduction by 1990. However, the BLM (1979) 
calculated that poaching and vehicle kills would increase by 2,149 
animals. Including 1990 estimated progeny and direct losses, the 
basin's mule deere herd would be reduced by 9.4 percent. Similarly, 
the reduction in the basin's mule deer herd is expected to be signifi- 


cant and long-term. 


The loss of mule deer and antelope to poaching and vehicle kills 
is presently a serious problem in the basin. For instance, in 1980, 
nearly 15 percent of the mule deer in the basin were lost to poaching 
or vehicle kills. Approximately 3 percent of the basin's antelope 
herd was similarly lost. By 1990, antelope and mule deer indirect 


losses would increase roughly 33 percent. 


The BLM (1979) estimated a direct loss of 3,855 sage grouse by 
1990 as a result of development in the Eastern River basin. The 
progeny expected to be lost as a result of the direct loss of 3,855 
adult birds is 5,300 birds (total loss 9,155 sage grouse by 1990). 
These estimates represent worst-case approximations primarily because 
the calculations assume all habitat which would be affected is at 
carrying capacity. In addition to direct losses, the regional popu- 
lation may be further reduced by the project loss of 3 of the region's 
leks (BLM 198lc), These 3 leks comprise 7.7 percent of the leks 
in the Eastern Powder River basin. The loss of these leks would be 
more adverse if they were utilized by birds which would not be af- 
fected by surface disturbances. It is apparent that the sage grouse 


population in the Eastern Powder River basin will continue its 
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downward trend into 1990. The anticipated effects from cumulative 


development are considered both significant and long-term. 


The BLM (1979) estimated that 310 raptors would be lost directly 
from cumulative development in the basin by 1990. When progeny losses 
are added, the project raptor loss is 615. These estimated include 
all raptor species and estimates for individual species are presently 
unavailable. BLM (1981c) reported, however, that 12 golden 
eagle nests would be lost (or manipulated to avoid destruction) by 
1990. These 12 nests represent 30.8 percent of the known golden eagle 
nests in the Eatern Powder River basin. Consequently, potential im- 
pacts appear severe, at least in the case of the golden eagle. Some 
success has been achieved in relocating golden eagle nests from mine 
sites. The long-term success of these relocations, however, has been 
untested. Even if all 12 nests were unsuccessfully relocated away 
from the areas of disturbance, the projected loss of hunting habitat 
and significant increases in human activity is expected to cause ad- 
verse impacts to the basin's raptor populations. Additional details 


are presented in the Biology Technical Report (WCC 1981ld). 


Aquatic Biology. A loss of aquatic biology habitat and/or associ- 
ated decreases in fisheries' carrying capacity would be expected to 
result from proposed regional developments. The BLM (1979) estimates 
that 224.3 miles of perennial streams are capable of supporting fish 
in the basin. The agency estimates that 80 miles of permanent 
streams, in addition to wet-potholes, would sustain long-term impacts. 
Overall, approximately 36 percent of the available stream habitat in 
the region would be adversely affected. Additionally, an estimated 
440 acres of "point-water sources" (ponds, flowing wells, springs, 
playas, and lakes) would be affected by all activities, and between 
620 and 2,000 square miles of drainage areas would be "intercepted" by 


all activities (BLM 1979). No quantitative data, other than those 
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reported in the Biology Technical Report (Woodward-Clyde Consultants 
1981d) are available to allow for a precise assessment of the regional 


impacts on aquatic biota. 


Visual Resources. For most assessment situations, visual resource 





consequences focus on site-specific contrasts. Because the WyCoalGas 
proposal is located in a geographic region (the Powder River basin, 
and mineral development area of Wyoming) currently undergoing rapid 
changes from energy exploration and development which is expected to 
continue, the focus of this assessment is on the cumulative visual 


consequences. 


As stated in the Final Environmental Statement for the Eastern 
Powder River Coal ( ), "the cumulative effect of regional devel- 
opment on visual resources would be a continuation of the gradual 
changes now occurring in the Eastern Powder River basin. Municipal 
growth and mineral development in rural areas would result in actual 
loss of open space and would transform the region from a quiet, rela- 
tively uninhabitated area to one busy with human and industrial ac- 
tivity." Visual changes would manifest themselves in new roadways, 
parking lots, residential tract development, transmission lines, 
signage and commercial strip development, urban sprawl, and so on. 
The characteristic open natural vistas in the Thunder Basin National 
Grasslands would be dotted with coal storage silos, and the fore- 
ground landscapes would be criss-crossed with roadways, transmission 
lines, and pipelines, and would be in a continual state of disruption 
from mining activities. Mines of most concern to this assessment in- 
clude: Black Thunder, Jacobs Ranch, Antelope, and North Antelope. 
The long-term perspective for the area could mollify some of the 
consequences as reclamation takes place; however, many of the tempo- 
rary roads used for mining and construction, and general human dis- 


turbance to the area would remain. It is highly unlikely that the 
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natural character of the landscape which now exists would ever return. 
However, the potential for positive development of this area, with co- 
ordinated planning for infrastructure development (roads and trans- 
mission lines), controlled public access to fragile areas (ORV use), 
and the possible incorporation of selected recreation areas in recla- 
mation plans, could effectively mitigate many of the above consequen- 


ces. 


Plant 

The dominant scale of the project, when considered alone, would 
result in significant visual contrasts. When combined with other in- 
dustrial developments in the geographic area (e.g., Dave Johnston 
Power Plant, Highlands Mine and Mill, and Morton Ranch Mine and Mill) 
the cumulative effects could be considerable. The plant facilities 
(e.g., stacks, plumes, transmission line towers) with strong vertical 
line would interrupt the existing horizontal flow of the open land- 
scape. These would be particularly noticeable where development would 
take place along major roadways and when viewed from an aerial per- 


spective. 


Cumulative visual consequences in communities such as Douglas, 
Glenrock, and Wright from population increases resulting from all 68 
mineral and mining projects in the region would be significant. The 
visual character of these small rural communities would change dra- 
matically as new residential and service developments are introduced 
to accommodate the influx of people and industry. The determination 
of whether these impacts are positive or negative is dependent, to a 
large extent, on the public value placed on the existing character, 
and on future planning activities to control new developments. Un- 


controlled and unmanaged growth historically has resulted in urban 
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sprawl and all of the associated visual consequences (e.g., commer- 
cial strip development, uncontrolled signage, utility corridors, 


parking lots, fences). 


Land Use. 

Agriculture. It is expected that during any one year through- 
out the time period in which existing and proposed future energy pro- 
jects operate, total acreage lost to agriculture would approximate 
less than 1 percent of the total acreage in any or all of Campbell, 
Converse, Laramie, Platte counties, Wyoming, and Weld County, Colorado 
(Wyoming Crop and Livestock Reporting Service, 1980). This suggests 
that impacts to agricultural land use would be insignificant. The 
greatest amount of land lost for agriculture is expected to occur from 
approximately 1985 to 2,010, with projected adverse effects of less 
Magnitude occurring before and after these years. In this analysis, 
the effects of any proposed uranium-related projects were not con- 
sidered since a majority of these proposed projects are currently on 
"hold" status. Additionally, any proposed or existing bentonite- 
related projects were also omitted from consideration because of 
insufficient data. Minor effects, such as agricultural productivity 
losses resulting from noise, dust, barriers to livestock travel, 
accidental animal kill, and overgrazing or undergrazing in certain 
areas would be localized and limited in extent, and are also deemed to 


be insignificant. 


Minerals. The sand and gravel resource base of the southern 
Powder River Basin, while fairly substantial in size, may not be 
sufficiently large to sustain indefinitely the rate of consumptive use 
that might develop as a result of construction of numerous proposed 
projects in the area. However, assuming a 50 percent efficient re- 
covery of a 10-foot-thick sand and gravel deposit blanketing 3 square 


miles of the North Platte River valley, the locally available resource 
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would sustain an average extraction rate of 250,000 tons per year for 
100 years. Therefore, while a need to haul aggregate in from the 
Denver Basin might eventually arise, it does not appear likely that 
the cumulative impact of consumptive use by projects currently being 


planned would be a significant near-term problem. 


Reference to an oil and gas map of Wyoming (Ver Ploeg et al. 
1980) indicates that many currently proposed projects would overlie 
oil fields. Therefore, careful coordination and planning of the 
layout of facilities would be required in order to avoid preemption of 
petroleum extraction. However, there appears to be no reason that 
petroleum extraction activity and other industrial use of the land 


should have to be mutually exclusive activities. 


At peak production, the mine would yield 11 million tons per 
year. This figure represents about 13 percent of the amount of coal 
currently produced each year in Wyoming (Goodier et al. 1981). The 
estimated reserves in the Rochelle permit area total 400 to 500 
million tons, which represents less than 1 percent of the estimated 


mineable coal reserves of Wyoming (Geological Survey of Wyoming 1978). 


Long- and Short-Term Benefits and Tradeoffs . 


Recreation. The increase in both population and industrial-com- 
mercial development in the region and in individual communities will 
utilimately increase the tax base and extent of economic health of the 
area. Since most recreation programs are dependent on local and state 
finances, the probability for increased budget allocations and ex- 
panded programs is very plausible in the future. Consequently, the 
near-term problems of over-crowding and misuse of recreation resources 
could have long-term mitigation with the development of added resource 


areas and expanded management programs to meet the increased demand. 
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Ample recreation budgets may allow the development of new recreation 


activities and thus add diversity to the existing resource base. 


Conflicts With Land Use Plans, Controls, and Constraints 
Project facilities would be located within the area managed under 


the BLM's Eastern Powder River basin Master Framework Plan (MFP). The 
MFP does not address issues pertaining specifically to a coal gasifi- 
cation plant; however, any proposed action in support of coal mining, 
which can be interpreted to include the project, requires analysis. 
With appropriate stipulations, this project would be consistent with 


the multiple-use objectives of the MFP. 


The MFP encourages the confinement of major energy transportation 
facilities to existing corridors whenever practical to concentrate ad- 
verse environmental impacts in certain predetermined areas. The rail- 
road closely parallels Highway 59 and the Burlington Northern railroad 
for more than half of its length; consequently, it is consistent with 


this recommendation. 


Under the Converse County Comprehensive Land Use Plan, develop- 
ment of the plant would be a permitted use in conformance with the 
plan. The proposed pipelines would be located on lands currently 
zoned for agriculture and mineral extraction. Construction of a 


buried pipeline is consistent with these uses. 
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CHAPTER 4 
CONSULTATION AND COORDINATION 


4.1 ORGANIZATION OF EIS TEAM 


Cooperating Agencies and Their Responsibilities 


Department of Agriculture 
(?) Soil Conservation Service 


U.S. Forest Service 
Provide input for and review technical data and participate in 
interdisciplinary action for National Forest Service lands, 
especially land use, range, and wildlife. Complete 
unsuitability analysis as required for Federal Coal Program. 
Consent to coal mining operation and issue required permits 
for ancillary facilities. 


Department of Defense 


U.S. Army Corps of Engineers - Omaha District 
Assist in scope of work development. Review PDEIS sections 
for hydrology, floodplains, wetlands, water quality, biology, 
endangered species, and related issues(?). Plan to adopt EIS. 


Department of Energy 


(?) NEPA Affairs Division 
Provide technical advice and review DEIS. 


Department of Interior 


U.S. Fish and Wildlife Service 
Lead role to coordinate Interior comments pertaining to the 
Fish and Wildlife Coordination Act (Section 404 of the Clean 
Water Act, Threatened and Endangered Species Act). 


U.S. Geological Survey 
Office of Surface Mining 
Water and Power Resources Service 


Department of Transportation 


Federal Energy Regulatory Commission 
EIS will be introduced as evidence in the hearing process when 
the applicant files for certificate authorization under 
Section 7 of the Natural Gas Act. 
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(?) Federal Highway Administration 
Concerned with traffic impacts and the capacity of existing 


highways. 


Environmental Protection Agency 


Wyoming State Offices 


(?) Highway Department 


Concerned with relocation of Highway 59 in Douglas and 
potential impacts from by-product transport. 


List of Preparers (Key Staff) 


Woodward-Clyde Consultants 


Thomas Baily 
Jacqueline Bogard 
John King 


Ames Vincent 
Charles Andrews 
Aaron Clark 
Betty Dehoney 
Leo DeVito 


Marilyn Duffey-Armstrong 


Patricia Fleischauer 


Perry Fontana 
Carl Fricke 

Gary Kaufman 
Ralph Luebs 
Eugene Mancini 
Sadako McInerney 
Mahmut Otus 


John Pelka 
Brenda Peters 
Ken Weaver 


Project Manager 

Assistant Project Manager 

Technical Coordinator, 
Project Description 
Editorial and Production Coordination 

Water Resources 

Biological Resources 
Biological Resources 

Geology 

Visual Resources, Recreation 

Land Use, Wilderness, 
Recreation, Visual Resources 
Climate, Air Quality, Noise 

Water Resources 

Water Resources 

Soils, Agriculture 

Biological Resources 

Graphics 


Geology, Geologic Hazards, Paleontology, 


Minerals 

Land Use, Wilderness 

Recreation 

Geology, Geologic Hazards, Minerals, 
Paleontology 


Mountain West Research, Incorporated 


James Moore 
Kathryn Rude 


Larson-Tibesar Associates 
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Bureau of Land Management 


James Lambert 
Rob Currier 


James Roseberry 
Jill Wilson 


Writer/Editor 


Tom Lukow 
Andrew Tarshis 


Mike Brogan 
Phyllis Roseberry 
Ron Gumtow 

John Lytle 

Roger Blair 


William Crane 
Dave Pomerinke 


Project Manager 

Assistant Project Manager, 
Technical Coordinator 
Environmental Coordinator 
Office Administrator 


Climate, Air Quality, Noise 
Geology, Topography, Paleontology, 
Minerals 

Water Resources 

Vegetation/T&E 

Aquatic Biology, Wildlife/T&E 
Cultural Resources 

Visual and Recreation Resources, 
Wilderness Values 

Soils, Agriculture 

Land Use Plans, Controls and 


Constraints; Transportation; Utility 


Networks 

Richard Hopkins Surface Protection and Environmental 
Engineering 

Tom Juniel Sociology 

Roy Allen Economics 


4.2 SCOPING AND ISSUES IDENTIFICATION 


"Scoping" is the first step in preparing an environmental impact 
statement (EIS). The scope of an EIS is the range of actions, 
alternatives, and impacts to be included in the document. The purpose 
of scoping is to determine the significant issues related to a 
proposed action that should be included in the EIS. Scoping is 
designed to reduce some of the past inefficiencies associated with EIS 
preparation. Its basic goal is to make environmental impact 
statements more meaningful and useful to persons in the federal 
government who must make decisions on the proposal, as well as to the 
people who may be affected by approval or disapproval of the proposal 


or its alternatives. 
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The Bureau of Land Management (BLM) sponsored public meetings 
designed to involve interested citizens and groups in the scoping 
process. These meetings were held in Gillette, Douglas, and Cheyenne, 


Wyoming, on January 13, 14, and 15, 1981, respectively. 


An announcement about the meetings was published in the December 
23, 1980 Federal Register and a press release was distributed to 
newspapers and radio and television stations in the area. A separate 
agency scoping meeting was conducted prior to the public scoping 
meetings. Federal, state, and local government organizations and 
other groups that were potentially interested in the EIS process were 
invited to attend. Attendance at the meetings by participants varied 
from 6 to 69. Total attendance for all three sessions was 81 for 


participants. 


The question considered at each meeting was "What are the major 
issues associated with the proposed coal gasification plant and 
associated facilities that should be examined in an environmental 
impact statement." The object was not to seek public support or 
Opposition to the proposed project, but rather to hear the concerns of 


interested citizens. 


To facilitate discussion of the issues, attendees were divided 
into "work groups" after short introductory presentations by BLM and 
WyCoalGas personnel. The work group format was used to ensure that 
all attendees had an equal opportunity to express their views. The 
group-appointed leader gave each person an opportunity to identify the 
issues he/she had. These issues were written on a large sheet of 
paper and discussed. Finally, each person listed, on a secret ballot, 
at least three issues he/she felt were most significant. These 
ballots and the group issue sheets were collected at the conclusion of 


the meeting. 
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After all the scoping meetings had been held, BLM personnel 
analyzed the issues sheets and ballots from the meetings. Issues were 
categorized; and the number of votes for issues included within each 


grouping was tabulated. A summary of this data is found in Table 4-l. 


Later, the scope of the EIS was determined by the key partici- 
pants involved in preparing the EIS based on discussions of the data 
gathered at the three public scoping meetings, the agency scoping 
meeting, and letters received by BLM that identified specific issues 


of concern. 


A detailed report on the EIS scoping process," Scoping Summary 


for the WyCoalGas, Inc. Coal Gasification Project," can be obtained 


from the Bureau of Land Management, P.O. Box 1828, Cheyenne, Wyoming 
82001. Among other things, it includes the list of issues raised by 


each work group, and a tabulation of work group ballots. 


4.3 CONSULTATION AND COORDINATION IN PREPARATION OF THE DOCUMENT 


Federal Government Agencies 


Department of Agriculture 
Agricultural Stabilization and Conservation Service 
Forest Service 
Science and Education Administration 
Extension Agents 
Wyoming Agricultural Experiment Station 
Soil Conservation Service 


Department of Army 
U.S. Army Corps of Engineers 


Department of Interior 
Office of Surface Mining 
U.S. Fish and Wildlife Service 
U.S. Geological Survey 
U.S. Bureau of Reclamation 


State Governments and Agencies 


Colorado 
Division of Wildlife 













| iipaioaine wa bred ee ag | 
‘oa Mave vf. .gjektoos 263 Co aotted tae aim 
os does aldsiv bobuiook engael tot sotov te pore i? 


tp eldeT ab Sawed of i il adds to eroomure 4 “hn 


> 


7 ie 


‘ioisxeg qo we yd toni tazeseb saw ‘aa oft i eqooe odd eurere (i 
tah of? to emoswanoerh ao bevnd ay7 od gatvayenq ak bevie wait we 

Hite yng ao ,oyaelteeaw ghigose oifdng vesds ody ant ~ 
vote) oF Lisede bal thanebt dade MIX vd bevteres eroaset Bing 










ee on i Se 
7 y2 aniqos? “ ,canoory goiyose 217 ef2 ao tveqes bolisieb ai . 
wintde of ond.” Jostor sortenktinad fao9 .ont an Dlaody af 
*Y ..aneved) ,3°3! 208 .O,;9 , 36 won anaM bind to owe ots 


pe 
vd bewtesr eaweel to sadl odd eobpioal 22 ,apmkd? wedte gromk 10088 
jot fed qaurm *7ow 29 a ‘eiian a due ries fl drow ifs hl 
f iis 4 = " a 


a 


MOOK Sef 4O MOL TAMATANS AL MOITAMIGMONO CHA wortarsanay “¢ ane 
i 7 — » ‘ ; 


£ 
Bd. 














ani 





: boosh 2nemes 
| eae smemereect 


Lh ig we Ay 
imusivodyga 86.9 



















“ hoy) 
rh oF ‘aii 
ajtwae? aelteveenco? bea a0) ijaxnilidada Inzesivokagh ia : 
et hert Aasnot a 
mo be eta kecbaoba aprarey bane vometod | te 
esoaga potecetxe _ 
eoktes? svomlsoge® Ietet tue tvga gots ae 
solvent wokinvsoaint 1 


viene Yo malate 


| | rt. rela Ker: ci - 
is iw ; ie dvd ~* 
mint on fi a tastes 2 3 


pais: 
al 





WCEIS.4 (I) 6 


Wyoming 
Attorney General's Office 
Department of Economic Planning and Development-—Cheyenne 
Department of Education 
Department of Environmental Quality 
Land Quality Division 
Water Quality Division 
Air Quality Division 
Department of Fire Prevention and Electrical Safety 
Department of Health and Social Services 
Division of Health and Medical Services 
Division of Community Programs Staff 
Division of Vocational Rehabilitation 
Aging 
Division of Public Assistance and Social Service Staff 
Department of Probation and Parole 
Department of Revenue and Taxation 
Industrial Advisory Committee 
Industrial Siting Administration 
Institute on Energy and Environment 
State Chemist 
State Health Coordinating Council 
State Historic Preservation Officer 
State Historical Society 
State Library 
Wyoming Association of Municipal Services 
Wyoming Board of Control (Casper, Mills, Torrington) 
Wyoming Game and Fish Department (Lusk, Wheatland) 
Wyoming Geological Survey (Laramie) 
Wyoming Recreation Commission 
Wyoming State Engineer's Office 
Wyoming State Geologist 
Wyoming Supreme Court 
Wyoming Travel Commission 


Universities and College 


Northern Arizona University 
University of Wyoming 


Local Governments® 
Various commissioners, mayors, and departments 
*Detailed list available upon request from James S. Lambert, WyCoalGas 
EIS Project Manager, U.S. Bureau of Land Management, 2515 Warren 


Avenue, P.O. Box 1828, Cheyenne, WY 82001 Phone: (307) 778-2220 
extension 2405 (commercial); 328-2405 (FTS). 
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4.4 DEIS REVIEW 


The agencies, groups, and individuals that will receive a copy of 


the DEIS for comment are as follows: 


Federal Government Agencies 
Department of the Interior 
Heritage Conservation and Recreation Service 
Fish and Wildlife Service 
Geological Survey 


National Park Service 
Office of Surface Mining 


Nuclear Regulatory Commission 
Department of Agriculture 
Forest Service 


Soil Conservation Service 


Department of Defense 
Corps of Engineers-Omaha District 


Department of Energy 
NEPA Affairs Division 


Department of Transportation 
Federal Highway Administration 
Federal Railroad Adminstration 
Federal Energy Regulatory Commission 
Federal Aviation Administration 
Occupational Safety and Health Administration 
Federal Commissions 
Missouri River Basin Commission 
Wyoming State Government Agencies 


State Clearing House 


Local Governments 


National Environmental Groups 
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National Industry Groups 
State Environmental and Industry Groups 


Federal and State Congressional 
Libraries 


Individuals 


Copies May Be Inspected at the Following Bureau of Land Management 
Offices: 
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#£ 


- 1981t. Vacancy rates. (Meetings.) Mike Sierz, City/ 
County Planner, Douglas/Converse County, Wyoming. December 16-17, 
1981; January 6, 1981; January 20, 1981; January 27, 1981. #£ 


- 198lu. School district staffing and enrollment. 


(Meeting.) Herman Boner, Assistant Superintendent, Natrona County 
School District. March 13, 1981. #£ 


- 198lv. Natrona County health services. (Meeting.) 
Jerry Weatherbee, Assistant Administrator, Natrona County Memorial 


Hospital. March 13, 1981. #f 
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. 198lw. Recreation programs. (Meeting.) -Maury Ahlman, 
Executive Director, Community Recreation, Inc., Casper, Wyoming. 
March 10, 1981. #f£ 


- 1981x. BLM social effects project literature review. 
Billings, Montana. #f 


. 198ly. Protective services (Meeting.) Don Schneider, 
Chief, Gillette Police Department. March 23, 1981. #f£ 


. 1981z. School expansions. (Meeting.) J. O. Reed, 
Superintendent, Campbell County School District No. 1. March 23, 
1981. =#£ 


. 198laa. Health facilities. (Meeting.) James Helland, 
Administrator, Campbell County Hospital, Gillette, Wyoming. March 
24, 1981. #f 


- 198lbb. Land _use planning. (Meeting.) Harvey Krause, 
City Planner, Gillette, Wyoming. March 23, 1981. #£ 


. 198lcc. Public works. (Meeting.) Jeff Smith, Engineer, 
City of Gillette. March 23, 1981. #f£ 


. 198ldd. Recreational facilities and budgets. (Meetings.) 


Karen Cyress-Stride, Director, Gillette City Recreation 
Department. January 19, 1981; March 10, 1981. #f£ 


- 1198lee. Inventory of county recreational facilities. 
(Phone conversation, meeting.) Dan Barks, Director, Campbell 


County Parks and Recreation Department. January 19, 1981; March 
LO; CLOG L ae: ote 


. 1981ff. Development planning. (Meeting.) Walter 


Wierzbicki, Director, ARCO Housing Services, Inc., Wright, 
Wyoming. January 21, 1981. #f£ 


. 198lgg. Transient lodging supply. (Phone conversation.) 


Jennes Steinmetz, Impact Monitoring Specialist, Missouri Basin 
Power Project. May 29, 1981. #f£ 


Murdock, Steve H., and F. Larry Leistritz. 1979. Energy development 
in the western United States: impact on rural areas. New York: 
Praeger. #a 


Natrona County Planning Office. 1980. Survey of available lots. #f 


Natrona County Planning and Zoning Commission. 1978. Land use plan, 
Natrona County, Wyoming. Casper, Wyoming. i#g 


Stuart/Nichols Associates. 1978. Impact analysis, Converse County. 


Denver, Colorado. #f 
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4.6 GLOSSARY 


Acceleration - rate of increase in particle velocity in response to a 
shock such as that generated by an earthquake. 


Acre-foot - the volume of water that would cover one acre to a depth 
of one foot, equivalent to 43,560 cubic feet. One cubic foot per 
second (cfs), flowing for 24 hours, is equivalent to 1.983 
acre-feet. 


ACEC - Area of Critical Environmental Concern. Refers to areas within 
public lands where special management attention is required to 
protect and prevent irreparable damage to important historic, 
cultural, or scenic values, fish and wildlife resources, or other 
natural systems or processes, or to protect life and safety from 
natural hazards. 


Aeolian - deposits whose constituents were transported and laid down 
by the wind. 


Aeric Haplaquepts - inceptisols that are saturated with water for 
periods long enough to limit their use for most crops other than 
pasture or woodland unless they are artificially drained. These 
soils have either an organic or dark, acid mineral surface layer 
and gray colors within 50 cm or a light-colored surface layer 
that is low in organic matter overlying a soil layer that has 
developed a slight clay accumulation, soil structure, or has been 
leached and is gray in color, or a sodium saturation of 15 
percent or more. 


Agricultural land - land used for agricultural income; it includes 
pastureland, rangeland, nonirrigated cropland, irrigated 
cropland, and haylands. 


Air quality standard - any state or national ambient air quality 
concentration limit not to be exceeded more than a specified 
number of times per year. Each standard is based on measurements 
over a given time period. * 


Air quality standards, primary - standards intended to protect the 
health of most people with a margin of safety. 


Air quality standards, secondary - standards intended to protect 
property and other human welfare values, including aesthetics. 


Alfisols - mineral soils that have a dark, acid mineral surface layer 
or a light colored surface layer that is low in organic matter, a 
layer of clay accumulation and are moist. Alfisols have a mean 
annual soil temperature of less than 8° centigrade or a base 
Saturation in the lower part of the clay layer of 35 percent or 
more when measured at pH of 8.2. 
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Alluvium - material such as sand, silt, or clay deposited on land by 
streams. 


Ambient - in the case of air quality, the portion of the atmosphere 
external to buildings. 


Ancillary facilities - those structures (pump stations, power and 
communications lines, cathodic protection systems) which are 
necessary for the continuous operation or maintenance of the 
pipeline. 


Animal Unit Months (AUMs) - a unit to express the stocking rates of 
vegetated areas used in the production of domestic livestock; 
one animal unit grazing one month; animal unit may be different 
depending on grazing operation. 


Anticline - a convex fold, the core of which contains the older rocks. 


Applicant - in this environmental impact statement, applicant refers 
to WyCoalGas, Inc. 


Aquifer - one or more formations that contain sufficient permeable 
material to yield significant quantities of water to wells and 
springs. 


Aquifer test - see Pumping test. 


AQCR (Air Quality Control Region) - the United States is divided into 
AQCRs for designating jurisdictional boundaries in measuring and 
Maintaining air quality. 


Argiborolls - mollisols with a mean annual soil temperature of less 
than 8° centigrade that are never dry for 60 consecutive days or 
More within the 3 months following the summer solstice. They 
also have a layer of clay accumulation and commonly have a layer 
of carbonate accumulation, and they are not saturated with water 
for periods long enough to limit their use for most crops. 


Aridic - a soil moisture regime that has no moisture available for 
plants for more than half the accumulative time that the soil 
temperature at 50 centimeters is above 5° centigrade and has no 
period as long as 90 consecutive days, and there is moisture for 
plants while the soil temperature at 50 centimeters is 
continuously above 8° centigrade. 


Aridisols - mineral soils that have an aridic moisture regime, a 


light-colored surface layer that is low in organic matter and 
other developed soil layers. 
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As-mined coal - coal that has not been processed (cleaned) to remove 
the impurities and noncombustible components such as rocks and 
gravel. 


Association - a group of soils geographically associated in a 
characteristic repeating pattern and defined and delineated as a 
Single mapping unit. 


Authorizing action - granting of a permit, easement, license, or 
similar legal privilege that is needed before a proposed project 
can proceed. 


Average, one-hour - the average of all measurements made in a one-hour 
period; other averages for three hours, twenty-four hours, and 
one year are used in air quality monitoring. 

Backfill - earth that is replaced after a construction excavation. 


Base flow - that part of a stream flow derived from ground water. 


Baseline - air quality, water quality, or meteorological data used as 
a starting point in estimating the impact of new emissions. 


Base saturation - the degree to which material having base exchange 
properties is saturated with exchangeable bases (sum of Ca, Mg, 
Na, K) expressed as a percentage of the exchange capacity. 


Basin - a general term for a depressed or concave, downward, 
sediment-filled area. 


Basin slope - drainage area divided by total relief in basin. 


Bedrock - the solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the surface. 


Benthic macroinvertebrate - an animal that can be seen with the naked 
eye, that does not have a backbone, and lives in or on the bottom 
of a body of water. 


Bentonite - a form of montmorillonite clay noted for its ability to 
expand upon addition of water. 


Bentonitic - containing bentonite. 
Biological diversity - the variety of plants or animals; the more 


diverse a system is, the more kinds of plants and/or animals it 
contains. 
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Biological production - the quantity of organic matter produced by a 
living system (i.e., by an organism, a group of organisms, or an . 
ecosystem). Two types of production are recognized: Primary 
production is the quantity of organic matter produced by green 
plants through photosynthesis; secondary production is the 
quantity of animal material produced. 


Biological productivity - the rate of production of organic matter by 
living organisms (i.e., the amount per unit time). 


Biota - the plant and animal life in an area. 


Blanketing - covering an area to be blasted with heavy mats to reduce 
the extent of flying debris from the blasting. 


Blue-green algae - microscopic aquatic plants that belong to the 
phylum Cyanophyta. 


Borrow ditch - excavation alongside a roadway. The material excavated 
is used to construct the roadway embankment. 


BTU - British thermal unit. The amount of heat needed to raise the 
temperature of one pound of water one degree farenheit; equal to 
approximately 252 calories. 


Butane - general nomenclature of certain compounds of the alkane 
family consisting of four carbon atoms and ten hydrogen atoms 
more commonly referred to as (1) Normal Butane, (2) Iso-Butane, 
or (3) Butanes; occurs in natural gas, crude oil, and is produced 
by petroleum cracking. 


Caddisfly - the adults are slender insects with four wings, sometimes 
with hairlike scales which give them a mothlike appearance. The 
larvae live in water and often build cases of sand, small 
pebbles, leaves, etc. 


Calcareous - cemented by, and/or partially composed of, calcium 
carbonate (Caco,). Limey. 


Camborthids - mineral soils that have an aridic moisture regime, a 
light-colored surface layer that is low in organic and other 
developed soil layers. These soils also have a soil layer that 
has developed a slight clay accumulation, soil structure, or has 
been leached and is grayer or redder than the overlying layer. 


Capital-intensive - in this instance, refers to a project in which the 
major operating cost component is attributed to fixed charges on 


the capital investment. 


Carbonaceous - containing coal or carbonized plant remains. 
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Cathodically protected - protected against corrosion by means of a 
weak electric current applied to the pipeline to offset the 
galvanic action causing metal corrosion. 


Cementation - the process, or degree, of cementing of a sediment or 
other material through the action of mineral oxides or other 
natural cementing agents. 


Centrifuge - a machine that separates solids from liquids by means of 
a rapidly rotating chamber. 


Channel maintenance - reciprocal of drainage density. This parameter 
represents the area necessary to sustain one mile of channel 
length. 


Chiseling - loosening the soil, without inverting and with a minimum 
of mixing of the surface soil, to shatter restrictive layers 
below normal plow depth that inhibit water movement or root 
development (called "chiseling" when the restrictive layers are 
less than 16 inches deep). 


Clariflocculator - a physical-chemical process to remove suspended 
solids from a liquid. 


Clastic - consisting of rock or organic fragments or structures that 
have been moved from their place of origin. 


Clay - as a soil separate, the mineral soil particles less than .002 
mm in diameter. As a soil textural class, soil material that is 
40 percent or more clay, less than 45 percent sand, and less than 
40 percent silt. 


Climate - the average condition of the weather at a place over a 
period of years. 


Coarse fragments - mineral or rock particles 2 mm to 7.5 cm in 
diameter. 


Coating - a field operation for preparing a pipeline to be lowered 
into the ditch. The line is coated with an inert material, then 
spiral-wrapped with a tough, inert wrapper. Machines ride the 
pipe, and coat and wrap in one continuous operation. This 
process protects the pipeline from corrosion. For some pipeline’ 
jobs the pipe may be coated and wrapped at a mill or construction 
yard site. Any damage to the coating from transportation or 
handline can be corrected before the pipe is installed. 
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Collapsible soil - deposit, usually wind-blown, the individual 
particles of which are arranged in a quasi-stable, relatively 
loose, packing. Rearrangement of this loose packing--ordinarily 
by application of water--brings about a reduction in void space 
and resultant lowering of the surface of the deposit. 


Colluvium - soil material, rock fragments, or both moved by creep, 
slide or local wash and deposited at the base of steep slopes. 


Common carrier - a transporter of commodities for hire to the public 
and regulated by some agency of the government. 


Compaction - the process by which soil grains are rearranged to 
decrease void space, thereby increasing the weight of solid 
material per cubic foot. 


Complex - a mapping unit of two or more kinds of soil occurring in 
such an intricate pattern that they cannot be shown separately on 
a soil map at the selected scale of mapping and publication. 


Concentration - the relative content of a component (as dissolved or 
dispersed material); measured by weight or volume of material per 
unit volume of the medium. 


Concretion - a hard, rounded mass of mineral matter formed by 
localized precipitation of cementing material around a nucleus of 
plant or animal matter. Ordinarily subspherical, but other 
shapes are common. 


Cone of depression - the roughly conical shape produced in a 
potentiometric surface by pumping. 


Confined aquifer - an aquifer containing confined ground water. Ina 
confined aquifer, the water level in a well usually rises above 
the top of the aquifer. If it does, the well is called an 
artesian well and the aquifer is said to exist under artesian 
conditions. In some cases the water level may rise above the 
ground surface, in which case the well is known as a flowing 
artesian well and the aquifer is said to exist under flowing 
artesian conditions. The water level in a well in an unconfined 
aquifer rests at the water table. 


Congeliturbation - disturbance of soil by frost action; involves frost 
heaving, solifluction and/or other processes related to freezing 


and thawing conditions. 


Consolidated - earth material which has become firm and coherent, or 
lithified. 
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Consolidation - any or all of the geologic processes whereby loose, 
soft, or liquid earth materials become firm and coherent. In 
soil mechanics terminology; the gradual adjustment and reduction 
in volume of earth material in response to load. 


Contrast - the difference between adjacent parts in color and form, as 
used in BLM VRM System. 


Copepod —- small aquatic crustaceans. 


Cow-calf operation - domestic cattle grazing consisting of cows and 
their calves. 


Criteria pollutant - an air pollutant for which a national ambient air 
quality standard exists. 


Critical Habitat - any air, land, or water area, including any 
elements thereof, which the Secretary of the Interior or the 
Secretary of Commerce has determined (and has announced in the 
Federal Register) to be essential to the survival of wild 
populations of a Threatened or Endangered Species or to be 
necessary for their recovery to a point at which the measures 
provided pursuant to the ESA are no longer necessary. 

Constituent elements of Critical Habitat may include, but are not 
necessarily limited to, land, air, and water areas; physical 
structure and topography; flora, fauna, and climate; and the 
quality and chemical content of soil, water, and air. (The words 
"Critical Habitat" must always be capitalized when referring to 
officially determined Critical Habitat, pursuant to Section 7 of 
the ESA.) 


Cropland, irrigated - land areas whose cover is cultivated crops grown 
with an irrigation system. 


Cropland, nonirrigated - land areas whose cover is cultivated crops 
grown without any type of irrigation system. 


Cross-bedded - the arrangement of beds transverse or oblique to the 
main planes of stratification. 


Crown - center of a roadway elevated above the sides. 


Crucial habitat - portion of the habitat of sensitive species that if 
destroyed or adversely modified could result in their being 
listed as threatened or endangered pursuant to Section 4 of the 
ESA, or in some category implying endangerment by a state agency 
or legislature. Examples of crucial habitat areas are booming 
grounds, nesting areas, brood rearing areas, winter ranges, 
migration routes, anadromous fish spawning grounds, fish rearing 
waters, or any habitat necessary to the survival of the species 
in question at important periods of their life cycles. 
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Crustacean - invertebrate (animals without backbones) with body 
divided into two sections, two pairs of antennae, often have 
jointed appendages and often have gills. Crayfish, prawn and 
river shrimp are common forms. 


Cultural resources - remains of human activity, occupation, or 
endeavor, as reflected in sites, buildings, artifacts, ruins, 
etc. 


Cut-and-fill - process of earth moving by excavating part of an area 
and using the excavated material for adjacent embankments or fill 
areas. 

Decibel - a unit for expressing the relative intensity of sounds on a 
scale from 0 (for the average least perceptible sound) to about 
130 (for the average pain level). 

Dendritic stream pattern - a drainage pattern in which the streams 
branch irregularly in all directions, somewhat like the branches 


of certain types of trees. 


Diatom - microscopic aquatic plants that belong to the phylum 
Bacillariophyta. 


Diffusion - the process whereby particles of a liquid, gas, or solid 
intermingle as a result of their spontaneous movement. 


Diffusion model - graphs, formulas, or equations which estimate the 
dilution of an air pollutant as it is transported by the wind. 


Dike - a discordant body of rock, tubular in form, and steeply dipping 
or vertical. Usually, but not necessarily igneous. 


Dip - the angle at which a stratum or any planar feature is inclined 
from the horizontal. 


Dipslope - surface parallel to the dip. 
Dispersion - the act of spreading or distributing. 


Dispersion model - graphs, formulas, or equations which estimate the 
dilution of an air pollutant as it is transported by the wind. 


Dissected - a formerly flat topographic surface that has been 
gradually sculptured by erosion, with closely-spaced networks of 


valleys separating the upland areas. 


Ditch - a small artificial channel cut through earth or rock. 
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Diversion dam - a barrier built across a stream to divert all or some 
of the water. 


Diversity index - ratio between the number of species and the number 
of individuals in a community. 


Dolomite - a common rock-forming mineral, principally of composition 
CaMg (CO,).3 iron or manganese may replace part of the magnesium. 


Drainage - refers to the frequency and duration of periods of 
saturation or partial saturation during soil formation, as 
opposed to altered drainage, which is commonly the result of 
artifical drainage or irrigation but may be caused by the sudden 
steeping of channels or the blocking of drainage outlets. Seven 
classes of natural soil drainage are recognized: 


Excessively drained - water is removed from the soil very 
rapidly. 


Somewhat excessively drained - water is removed from the soil 
rapidly. 


Well drained - water is removed from the soil readily but not 
rapidly. 


Moderately well drained - water is removed from the soil 
somewhat slowly during some periods. 


Somewhat poorly drained - water is removed slowly enough that 
the soil is wet for significant periods during the growing 
season. 


Poorly drained - water is removed so slowly that the water is 
saturated periodically during the growing season or remains 
wet for long periods. 


Very poorly drained - water is removed from the soil so slowly 
that free water remains at or on the surface during most of 
the growing season. 


Drainage density - total stream lengths in basin divided by basin 
area. 


Drawdown - the decline in the potentiometric head in an aquifer at a 
specified period of time. Drawdown is also defined as the 
difference between the elevation of the water level in a well 
under non-pumping (static) conditions and the elevation under 
pumping conditions. 
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Earthquake - an earthquake is a vibration or oscillation of the ground 
surface by a transient disturbance of the elastic or gravita- 
tional equilibrium or the rocks at or beneath the surface.(24) 
When a series of earthquakes originate at or near a common focus 
and occur within a relatively short period of time, one of them 
(generally the one of greatest magnitude) is arbitrarily desig- 
nated as the earthquake, and those preceding and following it are 
designated respectively as foreshocks and aftershocks. 


Earthquake intensity - the relative effect of an earthquake on man and 
his structures or works, commonly defined by a numerical value. 


Earthquake magnitude - an earthquake scale based upon instrumental 
records. The scale is logarithmic and is defined as M=log A - 
log A_; in which M is magnitude, A is the maximum recorded trace 
amplifude in microns recorded on a standard Wood-Anderson seismo- 
graph, and A_ is one micron (the amplitude of a standard shock at 
a distance of 100 kilometers from the epicenter). (43) 


Easement - an interest in land owned by another that entitles its 
holder to a specific limited use. 


Ecotone - blurred, indefinite transition area between two communities. 


Electrical conductivity - the electrical conductance of an extract 
from a saturated soil normally expressed in units of mmhos/cn. 


Emission — a substance, whether gaseous or particulate, released by 
human activity into the air or water. 


Endemic - restricted to a particular geographical area. 


Entisols - mineral soils that have no distinct developed soil layers 
within 1 meter of the soil surface. 


Ephemeral stream - a stream which flows only in direct response to 
precipitation in the immediate watershed or in response to the 
melting of a cover of snow and ice, and which has a channel 
bottom that is always above the local water table. 


Epipedon - a diagnostic surface layer which includes the upper part of 
the soil that is darkened by organic matter, or the upper 
weathered layer or both. 


Ethane - a compound of the alkane family consisting of two carbon 
atoms and six hydrogen atoms; under standard conditions, a 
colorless, odorless gas with a freezing point of -183.3°C. and a 
boiling point of -88.6°C. Used as a fuel and for organic 
synthesis. 
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Eutroboralfs - Alfisols that have formed in cool places. They have a 
mean annual soil temperature greater than 0° centrigrade and are 
moist. They are not saturated with water for periods long enough 
to limit their use for most crops. They have a base saturation 
of 60 percent or more in the lower part of the layer of clay 
accumulation and are dry in some layer at some time in most 
years. 


Fastest mile - the greatest wind speed persisting for enough time for 
a parcel of air to travel one mile. 


Fault - a fracture or fracture zone in the earth's crust along which 
there has been displacement of the two sides relative to one 
another parallel to the fracture. The width may be from less 
than an inch to hundreds of feet or more, and the displacement 
may be from a few inches to many miles. 


Active fault - a fault which has exhibited movement or seismic 
activity in historic times, or has displaced recent geologic 
formations. 


Inactive fault - a fault along which no displacement of recent 
geologic formations has occurred, and which has exhibited no 
seismic activity within historic times. 


Fault nomenclature. 


Normal fault - a fault in which the hanging wall has been 
depressed relative to the footwall. 


Reverse fault - a fault in which the hanging wall has been raised 
relative to the footwall. 


Strike-slip fault - a fault in which the movement has been 
principally in the direction of the fault strike. 


Left lateral fault - a strike-slip fault in which the movement 
has been such that when facing the fault, the opposite side 
of the fault appears to be displaced to the observers left. 

Right lateral fault - a strike-slip in which the movement has 
been such that when facing the fault, the opposite side of 
the fault appears to be displaced to the observers right. 


Thrust fault - a low dipping reverse fault. 
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Fault scarp - a steep face or cliff resulting from relative movement 
on a fault. 


Fauna - the animal population of a given area, environment, geologic 
formation, or time span. 


Flood plain - an area built up by sediments deposited during flooding 
from an adjacent river or stream. 


Fluvial - deposited by a river or stream. 


Fluviatile - pertaining to, or produced by, the action of a river or 
stream. Syn. fluvial. 


Forb - a broad-leaved flowering plant, as distinguished from the 
grasses, sedges, etc. 


Form - the mass or shape of an objective or objects that appears 
unified, such as in the shape of the land surface, as used in BLM 
VRM System. 


Formation —- an assemblage of rocks that have some characteristic in 
common, whether of origin, age, or composition. As often used, a 
mappable geologic unit consisting of a large and persistent rock 
stratum. 


Front - in meteorology, the boundary zone between two dissimilar air 
masses. 


Fugitive dust - particulate matter composed of soil which is 
uncontaminated by pollutants resulting from industrial activity. 


g - a unit of acceleration equivalent to that caused by the earth's 
gravity. Earthquake wave acceleration is commonly recorded or 
reported as a decimal fraction of g. 


Geologic structure - feature, such as fold or fault, produced by 
deformation or displacement of the rocks. On a regional basis, 
the general arrangement of such features in an area. 


Geometric mean - the nth root of the product of n numbers. 


Geotechnical - pertaining to the application of scientific methods and 
engineering principles to the study of earth and rock materials. 


Gneiss — a foliated metamorphic rock in which bands of granular 
minerals alternate with bands of flaky or elongate minerals. 
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Grade - degree of slope of a road, channel, or natural ground. 


Grant (see Easement) - a document authorizing non-possessive, 
non-exclusive right to use federal land for a limited purpose. 


Group - a major rock-stratigraphic unit consisting of two or more 
contiguous formations having significant lithologic features in 
common. 


Haplargids - aridisols that have a layer of clay accumulation or a 
layer of clay accumulation that is strongly sodium-affected. 


Hazardous condition - a situation in a pipline system during which 
there is an unintentional release of product from the system 
which would be hazardous to life or property. 

Hazardous mile-hour - the risk exposure where products escape from the 
pipeline causing hazardous conditions on one mile of pipeline for 
a duration of one hour. 


Headwaters - small streams that are the sources of a river. 


Hematite - the principal ore of iron; chemical composition iron oxide 
(Fe,0,). 


High-gradient streams - characterized by the majority of the stream 
having a moderate to fast current. 


Highwall - working face of an open pit mine. 


Hogback - a ridge with a sharp, narrow crest and steep sideslopes of 
nearly equal inclination on each side. 


Host - an organism which is a source of food for a parasite. The 
parasite may live on the outside or inside of the host and may be 
harmful or harmless. 

Hydrostatic testing - filling a pipeline with water under pressure to 
test for tensile strength (its ability to hold pressure without 


rupturing). 


Hyperplasia - increase in size of a structure resulting from 
multiplication of cells. 


Igneous rock - rock formed by solidification or crystallization from a 
molten state. 


Impervious - resistant to penetration by water. 
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Inceptisols - mineral soils that have one or more developed soil 
layers in which mineral materials other than carbonates or silica 
have been altered or removed but not accumulated to a significant 
degree. Under certain conditions these soils may have a variety 
of different surfaces. Water is available to plants more than 
half of the year or more than three consecutive months during a 
warm season. 


Intake - the place at which a liquid (primarily water) is taken into a 
pipe, channel, etc. 


Intensity —- see Earthquake intensity. 


Intermittent stream - (a) a stream or reach of a stream that drains a 
watershed of at least one square mile, or (b) a stream or reach 
of a stream that is below the local water table for at least some 
part of the year, and obtains its flow from both surface runoff 
and ground-water discharge. 


Inversion - a reverse of the normal atmospheric temperature gradient. 
This condition is usualy associated with stable atmospheres. 


Irrigated cropland - land used for the production of crops such as 
wheat, sugar beets or corn, or the production of hay such as 
alfalfa, and to which water is supplied. 


Joint - a fracture or parting plane which interrupts the physical 
continuity of a rock mass. Joints are relatively planar and 
usually occur in subparallel or parallel sets. Joints may be due 
to cooling stress relief, or other causes. 


Lacustrine —- deposited in a lake. 


Land capability class - a system by which land is classified into 8 
classes of which the first four are suitable for cultivation and 
the remaining four are unsuitable for cultivation. 


Larval - an immature stage for an animal that is intermediate between 
the egg and the adult. The larva is different in appearance from 
the adult. 


Lenticular - resembling a lens in shape; commonly said of sandstone or 
gravel bodies of relatively limited lateral extent when viewed in 
cross-section. 

Limb - the side, or flank, of a fold. 

Limestone - rock made up principally or wholly of calcium carbonate 


(Ca Co.) or, less commonly, of calcium magnesium carbonate 
(dolomite). 
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Line - the path, real or imagined, that the eye follows when 
perceiving abrupt differences in form, color, or texture. Within 
the landscape, lines may be found as ridges, skylines, structure, 
changes in vegetative types or individual trees and branches, as 
used in BLM VRM System. 


Lineament - straight or gently curved lengthy features of the earth's 
surface, sometimes expressed topographically as depressions or 
lines of depression. Some express valid structures such as 
faults, aligned volcanoes, and jointing; the meaning and origins 
of others are obscure. 


Liquefaction - a transient, but complete loss of shearing resistance 
associated with an earthquake-induced increase in pore water 
pressure in a saturated, cohesionless, granular soil. 


Lithic artifact - a man-made object relating to a specific stage in 
man's use of stone as a cultural tool. 


Lithic torriorthents - entisols that have either textures or very fine 
sand or finer in the fine earth fraction or textures of loamy 
fine sand or coarser, and a coarse fragment content of 35 percent 
Or more, and that have an organic carbon content that decreases 
regularly with depth. These soils are not saturated with water 
for periods long enough to limit their use for most crops and 
have an aridic temperature regime. These soils also have hard 
bedrock at depths less than 20 inches. 


Lithification - the process of consolidation, cementation, 
crystallization, or recrystallization of newly-deposited, loose 
sediments into solid rock. 


Livestock - sheep, cattle and horses. 

Loamy - intermediate in texture and properties between fine-textured 
and coarse-textured soils. Includes all textural classes with 
the words loam or loamy as a part of the class name, such as clay 
loam or sandy loam. 

Loess —- wind-deposited silt. 

Loessial soil - buff-colored, wind-blown deposit of fine silt or marl, 
usually unstratified, which is often exposed in bluffs with steep 


to vertical faces. 


Low gradient streams - characterized by the majority of the stream 
having a moderate to slow current. 
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Lurch cracking - cracking of a poorly consolidated weak soil in 
response to strong, earthquake-generated ground motion. Usually, 
but not necessarily, localized adjacent to a stream bank or other 
"free face." Phenomenon most commonly occurs in wind-deposited 
silt (loess). 


Madison Group - a water-bearing geologic formation extending under 
portions of Wyoming, South Dakota, Nebraska, Montana, North 
Dakota and Canada. 


Main channel slope - average slope of channel between points 10 and 
85 percent of the distance along the channel from gaging station 
to drainage divide. 


Mainstem - the river or stream proper, not referring to any of its 
tributaries. 


Marble - metamorphic rock consisting largely or wholly of 
recrystallized calcite and/or dolomite. 


_Marlstones - an earthy consolidated deposit consisting chiefly of 
calcium carbonate mixed with clay in approximate equal 
proportions (35 to 65 percent of each); formed primarily under 
fresh water lacustrine conditions, but varieties associated with 
more saline environments also occur. 


Mayfly - also known as shad flies, salmon flies, and June bugs. The 
adults are sluggish insects with slender filaments at the tail 
end of the body and have large triangular wings. The immature 
mayfly lives in the water, while the adult lives on land. The 
adult may live for only a few days, while the immature stage may 
last for several years. 


Meander loop frequency - number of meander loops per mile of valley. 

Metamorphic rock - rock derived from pre-existing rocks by 
mineralogical, chemical, or structural alterations under the 
effect of high temperature and/or pressure. 

Metasediment - a partially or wholly metamorphosed sedimentary rock. 

Microgram - one millionth of a gram. 


Milligram - one thousandth of a gram. 


Mixing height - the depth of the atmospheric layer in which pollutants 
are free to vertically disperse. 




























oie Bot 

live smetier bavesg ba Jere an Taleapl 

wfve 2o Anew meazau @ 02 Inapak avbondli ir 
s2daogad~bakw ak eturow edaomaie 2. sent men 


ia 

i f 

robe grborerne wok 2esatyo? otgolong Pee Sree co que cy 
di90t. ,sosct aos , otens fa ® , a tocnd dave8 wis 17 Ro anck: 


i | ehaued baw esodad 


| 
_ 


xe Ol Jjniog deew3ed feanads 70 OG ite eguteve ~ mqota: ie 
noliess yaisen aot? leanads en goola sotedath oa3 bi) jago30 ; 
+ tebk with bees: (63 


i: lo we of gulazetet: Jon. .xeqetq aabude ne evie ‘fa. - eel 


esixasudias— 


fe ec 
% tw eleasal i tjalares Mom: ee iq. oma3-om ~ ol dze 
\etieolok zo\ban | > Bs uitleseyraes, 
eemeen 
to vlle.dw galbtelanos tbeoqeb belabs losaos ov (e700 sh ~ escorelzeM 
loupe staalxesq@qs as yaly daiv hexke odevodseomurolap ne 


nebow yibawmivy demxol «dogs to. saeteeg 803 ze) gaol juoqotq eit ie 
‘iw hejaropaee tatteitey Ivd ,cagksiboes enitjegoal getaw dees? ee re) 





oY vel® BleammoTi vip ecklon 2108 eo) 
, ree 7 
FY Pe 15 dd = ae 4 
. » oy ma. 2m ,~eerls i me . a ba & wa awood cate, Aj i. 
Sied oda au etowdatlh? rebaoie dibw ¢¢5eun) detagula eta wy ig ea 
> tite i of? , .egeky tniugueicvs saxvet evel bee <bed edd Rorbae ) 4)” 


YY ,hoal wit Mobs oft slime , rtew o€t ah sevkl qityee 

: oyusn orwtommt off ofidw .oyeb wet «4 Glee sok evil yaa divbs = = 
-orewy [oteves toi gash 

voliag Io olia te¢ egeol tebssen 40 tedaun - act cuba. late 
Yd cdoos gakteine-etg, aord Beviwed fons = asor sepa 

wid t9sbev nooltesedia Iagutowten 20 , teseeedo fsoigolaxe 
-eiyvenstq oo \bas osu sasquad py to tos 


tjoasollog doidw ap aoyal, obndypeniy ois | 


WCEIS.G - (I) 17 


Modified Mercalli Intensity Scale - 


I 


tA 


III 


VI 


VII 


VIII 


IX 


XII 


Detected only by sensitive instruments. 


Felt by few persons at rest especially on upper floors; deli- 
cately suspended objects may swing. 


Felt noticeably indoors, but not always recognized as earth- 
quake; standing autos rock slightly; vibration like passing 
truck. 


Felt indoors by many, outdoors by few, at night some awaken; 
dishes, windows, doors disturbed; motor cars rock noticeably. 


Felt by most people, some breakage of dishes, windows, and 
plaster; disturbance of tall objects. 


Felt by all; many frightened and run outdoors; falling plaster 
and chimneys, damage small. 


Everybody runs outdoors, damage to buildings varies depending 
on quality of construction; noticed by drivers of automobiles. 


Panel walls thrown out of frames; fall of walls, monuments, 
chimneys, sand and mud ejected; drivers of autos disturbed. 


Buildings shifted off foundations, cracked, thrown out of 
plumb; ground cracked; underground pipes broken. 


Most masonry and frame structures destroyed; ground cracked; 
rails bent; landslides. 


Few structures remain standing, bridges destroyed; fissures in 
ground, pipes broken, landslides, rails bent. 


Damage total, waves seen on ground surface, lines of sight and 
level distorted, objects thrown up into air. 


Mollisols - mineral soils that have a dark surface layer overlying 
mineral material with a base saturation of 50 percent or more 
when measured at pH 7. These soils may have a variety of surface 
and/or subsurface layers but not a spodic horizon. 


Monitoring, air quality - measurements of instantaneous or average 
ambient air pollutant concentrations. 


Monitoring well - a well used to collect hydrologic data. 


Montmorillonite - a clay mineral that readily takes large amounts of 
water into its crystalline structure, causing expansion. Further 
characterized by a high plasticity. 


Gif 




























sonnei, weisteeie: oun me b ie pag 





Durkee bse — 
my 
, ob 40 L tedge uc its Sek teem Sn 6 a ed aiet 1] 
| b j@ren1 igo Wo ¥ a bei 4 re ae by 
; <eniwe (eer wdneide vavqaue % Aen 
: _ i 
“A729 @n bes tage 5 ‘ owls sir tod . weeben inate nt A ur 
gnieanq owl woldesdé v sylidatio wanes sola goibonse souls 
: | . Hoe line my 
' a] , td 


an 1G 


ew a0 tiyta go ,@nk yd wtnobaue , yaa ya sseahek: tts ee 
i dena: fa ij; £Sot 8% ro 5 a ‘a d aa ib ai (Dob ewobn rw, , tort aii ie 


° mp 


bes ,swohaiw .seodald to eanlaetd sos ,staqaeq Jeon We stew 3 
: i} » 1 a2 ¥ oO sone oO 305 eth DF re 
5 


ig¥ ny Bl 
F 
i 4 ob wa reds a b-paree 4 wy i+} (var ‘iis td ale ae 
lina ogewab ,wyenmtio baa whe 
; ot 
Sonstin Se eee ca gama ,wroabIwe aces ybodexewe ITV 5 |) 
irden Atte D lwe ur’ , we hon 5 6,  survdeno> i yiitmug no” xo 7 


wee» aan 
‘sari > .,@iiaw ik fini team 36 Syo Ww 9 olin oust’ itv me 
dzuteth nosux 20 eeevixds sbos:et@ bum ni baee aysomids var ip; 
; Lan » 


bextogrs , jahemod®. TRe indahone eguibdlivt ai. pee 
now | : re bivorera tin Seppemnncite IVOTER idaut¢ : 
i‘) 


+2 bays sah ewertoussze saeet Tae yrnosam ynoM spe yt aie a eran 
1 eilebusl :4eed elfer ~ ie “4 


~~ 
lt 
oa 
. 
io 
2 
J 
as 
“4 
f 
re 


2 


Le ote Dos abn dana sete’? 
Tis ofut co sword? «tse a) shetzons tt a 


o 

Suave ial sop tis Fah 8 yee Bene ef ton tere = ‘a! Je 

3 %) Jeaosea UE 10D ae + dad ufos oad 5 aviv falzesam 
ivva to yoetaov » evad exw wiioe waelt’ .. Be se bet BBR 
tea izod nad 4 shoe dod oxegel esezunden: , 

ie poi a 

grxiteva x0 evoors jhatent to oF abe ve aoe ~ yahine 

- 89925873 29Aa0> Bs sa vu 


ae Si 46 out ioe mb vo 


Yo sijavomn sgxnl wear ‘ithe 
todo esc) a: 


Ve! is 
q a 


WCEIS.G - (I) 18 


Mussel - an aquatic invertebrate two-shelled animal; a clam. 


Natural sag - natural axial elastic deformation of unsupported pipe 
because of gravity. 


Nitrogen dioxide - a molecule of one nitrogen and two oxygen atoms: 
NO2. 


Nonresurgent spring - a spring whose flow does not originate from 
upgradient streamflow losses. Resurgent springs are associated 
with disappearing streams. 


Orogeny - the process of formation of mountains. 
Outcrop - exposed part of a geologic formation. 


Oxidant - a mixture of chemically oxidizing compounds formed from 
reactions in the atmosphere. 


Ozone - a molecule of three oxygen atoms: 03, 


Paleontology - a science that deals with the life of past geological 
periods and is based on fossil remains. 


Parent material - the great variety of unconsolidated organic and 
mineral material from which soil forms. Consolidated bedrock is 
not yet parent material by this concept. 


Particulate matter - pulverized material or droplets, typically 
averaging one micron or smaller in diameter. 


Pastureland - either rangeland that has been cultivated and then 
seeded, or nonirrigated cropland seeded to native or adapted 
plant species, such as western wheatgrass or crested wheatgrass, 
for the purpose of domestic livestock grazing. 


Peak ground acceleration - maximum rate of increase of velocity of 
ground motion during an earthquake. Usually measured in 
horizontal direction, in terms of a decimal fraction of the 
acceleration due to gravity (g). 


Pediment - broad, gently sloping surface of low relief, extending 
along the base of a mountain front or plateau escarpment in an 
arid or semi-arid region. Typically has veneer of material 
derived from adjoining upland area. Underlying material usually 
is rock, but may be older alluvium. 


Pegmatite - an extremely coarse-grained igneous rock (most grains one 
centimeter or more in diameter). 
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Perennial stream - a stream or part of a stream that flows 
continuously during all of the calendar year as a result of 
ground-water discharge or surface runoff. The term does not 
include intermittent stream or ephemeral stream. 


Periphyton - microscopic organisms that are attached to objects under 
water. 


Petroglyph - figures, symbols, or scenes pecked or etched in rock. 


Phyllite - a metamorphosed shale, intermediate in metamorphic grade 
between slate and mica schist. 


Physiographic province - a region whose landforms differ significantly 
from those of adjacent regions, and all parts of which are 
Similar in geologic structure and geomorphic history. 


Phytoplankton - microscopic plant life suspended in the water of 
aquatic habitats. 


Plankton - microscopic aquatic plants or animals. 


Plastic - ability of a clay soil to be molded and to be rolled into 
threads when moist. 


Porous - containing intergranular or other intersticial voids. 


Potentiometric surface - a surface that represents the static water 
level or head in an aquifer. In a confined aquifer, it is 
defined by the levels to which water will rise in tightly cased 
wells. The water table is a particular potentiometric surface. 


Prime farmland - land best suited for producing food, feed, forage, 
fiber and oil seed crops and also available for these uses (the 
land could be cropland, pastureland, rangeland, forest land or 
any other land but not urban built-up land or water). It has the 
soil quality, growing season, and moisture supply needed to 
produce sustained high yields of crops economically when treated 
and managed, including water management, according to modern 
farming methods. 


Pumping test - a test made by pumping a well and observing the change 
in hydraulic head in the aquifer. 


Quartzite - rock made up principally or wholly of quartz (Si0,). 
Partial or complete recrystallization is usually ayo ieeds 
Creating an extremely hard rock. 


Rangeland - land undisturbed by cultivation capable of growing native 
and adapted plant species for the purpose of domestic livestock 
grazing. 
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Raptor - predatory bird, such as the eagle, hawk, and owl. 


Rectifier - a nonlinear circuit component that allows more current to 
flow in one direction than the other; ideally, it allows current 
to flow in one direction unimpeded but allows no current to flow 
in the other direction. 


Recurrence interval - average "return period", or time interval, 
between earthquakes of a given magnitude. Varies from fault to 
fault and region to region. For strong, major events, may be on 
the order of several hundreds of years or several thousands of 
years. 


Refractory - ceramic clay used for high-temperature applications. 


Relative humidity - the ratio of the amount of water vapor actually 
present in the air to the greatest amount possible at the same 
temperature. 


Reproductive potential - the potential number of offspring that could 
be produced. 


Residual soil - soil produced by the decomposition in place of the 
underlying bedrock. 


Residuum - unconsolidated, weathered, or partially weathered mineral 
material that accumulates over disintegrating rock. 


Rifting - separation of crustal units as the result of plate tectonic 
processes. 


Right-of-way (ROW) - (1) the federal land authorized to be occupied 
under the proposed grant for the WyCoalGas project, (2) applies 
to other land for which permission has been obtained for use by 
WyCoalGas. 


Riparian - relating to or living on the bank of a river or stream. 


Ripper tooth - a stout steel tooth-shaped implement inserted into the 
ground and pulled by a tractor to break up hard ground or soft 
rock prior to ditch excavation. 


Riprap - foundation or sustaining layer of stones (as on an embankment 
slope) to prevent erosion. 


Rocky Mountain Overthrust Area - an area of potential oil and gas 
resources lying in a generally north-south direction through 
Montana and along the western boundary of the states of Wyoming, 
Colorado and northern Utah. 
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Sand - as a soil separate, individual rock or mineral fragments from 
-05 mm to 2.0 mm in diameter. Most sand grains consist of 
quartz. As a soil textural class, a soil that is 85 percent or 
more sand and not more than 10 percent clay. 


Scarp - a relatively straight line of cliffs or low bluffs. Term most 
commonly used for landform created by faulting. 


Scenic quality - the degree of variety within a landscape, measured as 
distinctive, common, or minimal. The measurement of scenic 
quality is based on the premise that landscapes with the most 
variety or diversity have the greatest potential for high scenic 
value, as used in BLM VRM System. 


Schist - a strongly foliated, crystalline metamorphic rock which can 
be readily split into flakes or slabs as a result of well 
developed parallelism of lamelar or elongate mineral 
constituents. 


Scour — concentrated erosion, especially during flood stage of a river 
or stream, producing depression of channel bottom. 


Scour action - to abrade and wear away; used to describe the wearing 
away of terrace or diversion channels or streambeds. 


Scraper trap - a facility on a pipeline for inserting and retrieving a 
scraper or "pig." The trap is essentially a "breech-loading" 
tube isolated from the pipeline by valves. The scraper is loaded 
into the tube like a shell into a shotgun. A hinged plug is 
closed behind it, and line pressure is then admitted to the tube 
behind the scraper. A valve is opened ahead of the scraper, and 
it is pushed into the line and moved along by the liquids. 


Seismicity - seismic activity characteristics of a region. 
Shale - a fine-grained sedimentary rock formed by the compression 
and/or cementation of clay, silt, or mud; characterized by 


finely-layered structure. 


Shannon-Weaver Diversity Index - from Wesche and Johnson 1980, 


ai ni n1 
H=[- [(----) log (----)]] 3.321928. 
n 10 n 


Siliceous - containing silica, either in the form of quartz or other 
silicate minerals. 


Silt - as a soil separate, individual mineral particles that range in 
diameter from the upper limit of clay (.002 mm) to the lower 
limit of very fine sand (.05 mm). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 percent clay. 
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Sinuosity - ratio of stream length to valley length. 


Skeletal - rock fragments 2 mm in diameter or larger making up 35 
percent or more by volume with the rest of the soil material 
being loamy, clayey, or sandy fine earth. 


Slurry - a mixture containing a fine, insoluble material (such as 
coal) and a fluid (such as water). 


Soil - a natural, three-dimensional body at the earth's surface that 
is capable of supporting plants and has properties resulting from 
the integrated effect of climate and living matter acting on 
earthy parent material as conditioned by relief over time. 


Soil Map Unit - a unique kind of soil area or miscellaneous area 
recognized in a particular soil survey and delineated on a map; 
generally the aggregate of all delineated bodies of a kind of 
soil or miscellaneous area but may consist of only one delineated 
body; and, are designed specifically for each survey area to 
meet needs of the users. 


Spodic - a mineral soil layer as characterized by the leached 
accumulation of amorphous materials composed of aluminum and 
organic carbon with or without iron. This horizon has a certain 
minimum thickness, and a minimum quantity of extractable carbon 
plus iron plus aluminum in relation to its content of clay. 


Spread - a group of construction personnel and equipment assembled to 
do a major construction job. The workers and equipment are 
dispersed along the right-of-way. 

Spur - a short pipeline for connecting a plant to a main pipeline. 

Stability - a characterization of turbulence in the atmosphere. 


Stipulation - a legal requirement. 


Stocking Rates - a measure of the capacity of a given area to sustain 
domestic livestock grazing. 


Stopples - a specialized plugging apparatus inserted into a pipeline 
for temporary stoppage of flow. 


Strike - the direction or trend of the line of intersection of a 
planar geologic feature with a horizontal surface. 


Stringing pipe - placing joints of pipe end-to-end along a pipeline 
right-of-way in preparation for welding the joints together to 
form a pipeline. 
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Subbituminous coal - a black coal having higher carbon content and 
lower moisture content than lignite, but lower caloric content 
than bituminous coal. Constitutes the main coal resource of 
Wyoming. 


Subsidence - settlement of the ground surface as a result of 
compaction of sediments - usually due to fluid withdrawal - or 
off collapse of natural or artificial underground openings. 


Subsoiling - loosening soil to depths greater than 16 inches (see 
"Chiseling"). 


Superposed stream - stream established on a geologically new surface, 
subsequently maintaining its course despite changes in rock type 
and structure encountered as it eroded downward through or into 
the underlying rocks. 


Substrate - soil, organic, and/or rock materials found on the bottom 
of aquatic habitat. 


Surface Management Agencies - the Bureau of Land Management, Forest 
Service, Bureau of Indian Affairs, National Park Service and 
state land agencies. 


Syncline - a folded rock sequence that is concave upward. 
Tamp - compaction of loose soil into a firmer state by dynamic means. 


Tectonic - related to the stresses and processes that deform the 
earth's crust. 


Tectonic province - region all structural geologic components of which 
were created by and/or are influenced in the same manner by the 
Same tectonic stresses; and which can be considered to act, or to 
have acted, as a single tectonic unit in response to those 
stresses. 


Terracing - constructing levees across a slope to minimize erosion by 
directing water flow across the slope rather than directly down 
the slope. 


Texture, Soil - the relative proportions of the various soil separates 
in a soil as described by the classes of soil texture. The 
textural classes may be marked by the addition of suitable 
adjectives when coarse fragments are present in substantial 
amounts; for example, stony silt loam or silt loam, stony phase. 


Thixotropic - ability of a material to undergo a reversible process of 


change from a stiff consistency under static conditions to 
viscous fluid condition under the influence of vibration. 
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Topsoil - soil material used in the reconstruction of drastically 
disturbed areas; such material is of quality and thickness that 
it provides a favorable medium for plant growth. 


Torrifluvents - Entisols that form in recent loamy or clayey alluvial 
deposits, are usually stratified and have an organic carbon 
content that decreases irregularly with depth. These soils are 
not saturated with water for periods long enough to limit their 
use for most crops and have an aridic soil moisture regime. 


Torriorthents - Entisols that have either textures of very fine sand 
or finer in the fine earth fraction, or textures of loamy fine 
sand or coarser, and a coarse fragment content of 35 percent or 
more and that have an organic carbon content that decreases 
regularly with depth. These soils are not saturated with water 
for periods long enough to limit their use for most crops and 
have an aridic soil moisture regime. 


Transmissivity - the rate at which water moves through an aquifer 
unit. 


Tuffaceous - containing volcanic ash. 


Turbid - muddy or cloudy from having the sediment stirred up and 
suspended in the water column. 


Two-Toning - a pipeline construction technique used on steep slide 
slopes whereby grading is done at two levels or steps; the upper 
level used for excavating and installation, and the lower level 
used for vehicle passage. 


Ultrabasic - said of an igneous rock having a low silica content. 


Unconformable - not succeeding the underlying rocks in immediate order 
of age, as a result of an intervening period of erosion or 
non-deposition. Younger strata not conformable in sense of 
having the same dip and strike as those of the underlying rocks. 


Unconsolidated - sedimentary or other fragmental deposit that is in a 
relatively loose state, not having undergone lithification. 


Unit train - a train whose entire cargo is loaded from one source and 
delivered to only one customer. 


Uplift - a structural geologic high area, produced by compressional 
stresses and accompanying doming and arching. 
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Ustic - a soil moisture regime that has more moisture than the aridic 
regime and common in temperate subhumid or semiarid regions, or 
in tropical and subtropical regions with a monsoon climate. A 
limited amount of moisture is available for plants but occurs at 
time when the soil temperture is optimum for plant growth. 


Ustic Torrifluvents - these soils are Torrifluvents but have a soil 
moisture regime bordering on ustic. 


Ustic Torriorthents - these soils are Torriorthents with a soil 
moisture regime bordering on ustic. 


Vascular plants - plants that have specialized tissues that move water 
and food throughout the plant. 


Visibility (visual range) - the farthest distance at which one can 
distinguish an object against a clear blue sky. 


Visual Sensitivity - a measure of viewer interest in the scenic 
qualities of the landscape, as used in BLM VRM System. 


VRM (Visual Resource Management) - the planning, design, and 
implementation of BLM management objectives to provide acceptable 
levels of visual impacts for all BLM resource management 
activities. 


1. Class I. This class provides primarily for natural 
ecological changes; however, it does not preclude very 
limited management activity. Any contrast created 
within the characteristic environment must not attract 
attention. It is applied to wilderness areas, some 
natural areas, wild portions of the Wild and Scenic 
Rivers, and other similar situations where management 
activities are to be restricted. 


2. Areas of Critical Environmental Concern for Scenic 
Values. The ACEC for scenic values, as defined, are lands 
of high scenic value of relative scarcity. For this 
reason, priority identification must be made for 
presentation in the management framework process. 
Conformance with VRM Class II objectives constitutes 
interim management. 


3. Class II. Changes in any of the basic elements (form, 
line, color, texture) caused by a management activity 
should not be evident in the characteristic landscape. 
A contrast may be seen but should not attract attention. 
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4. Class III. Contrasts to the basic elements (form, line, 
color, texture) caused by a management activity may be 
evident and begin to attract attention in the 
characteristic landscape. However, the changes should 
remain subordinate to the existing characteristic 
landscape. 


5. Class IV. Contrasts may attract attention and be a 
dominant feature of the landscape in terms of scale; 
however, the change should repeat the basic elements 
(form, line, color, texture) inherent in the 
characteristic landscape. 


6. Class V. Change is needed or change may add acceptable 
visual variety to an area. This class applies to areas 
where the naturalistic character has been disturbed to a 
point where rehabilitation is needed to bring it back 
into character with the surrounding landscape. This 
class would apply to areas identified in the scenic 
evaluation where the quality class has been reduced 
because of unacceptable cultural modification. The 
contrast is inharmonious with the characteristic 
landscape. It may also be applied to areas that have the 
potential for enhancement, i.e., add acceptable visual 
variety to an area/site. It should be considered an 
interim or short-term classification until one of the 
other VRM class objectives can be reached through 
rehabilitation or enhancement. The desired Visual 
Resource Management class should be identified. 


Walked-in - compaction of backfill in a ditch by the tread of the 
wheel of a vehicle moving down the ditch line, the weight of the 


vehicle furnishing the dynamics for compaction. 


Water Bars - diversion levees constructed on a slope to divert water 
flow away from the ditch line. 


Water Erosion Hazard - the potential for wearing away of the land 
surface by wind. 


Watershed - the area drained by a river or river system. 
Welding - joining two metals by applying heat to melt and fuse them. 


Wind Erosion Hazard - the potential for wearing away of the land 
surface by running water. 


Wind rose - A 360-degree circle broken into 16 equal sectors used for 
displaying frequency distributions of wind speed and direction. 


Zooplankton - small microscopic animals suspended in the water of 
aquatic habitats. 
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4.7 ABBREVIATIONS 


ac-ft/yr acre-feet per year 

ADT average daily traffic 

AQCR Air Quality Control Region 

ASI area of site influence 

AUM animal unit month 

bbl barrels 

BLM Bureau of Land Management 

BN Burlington Northern 

BOD, biochemical oxygen demand 

Btu British thermal unit 

bu bushel 

CFR Code of Federal Regulations 

cfs cubic feet per second 

CNW Chicago and Northwestern 

co, carbon dioxide 

COE U.S. Army Corps of Engineers 

dB decibel 

DEQ Department of Environmental Quality 
DOC Department of Commerce 

DOE Department of Energy 

DOI U.S. Department of the Interior 
DPASS Department of Public Assistance and Social Services 
EC electrical conductivity 

EIS Environmental Impact Statement 
EPA Environmental Protection Agency 
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FAA Federal Aviaton Administration 
FS U.S. Forest Service 

ft foot/feet 

FWS U.S. Fish and Wildlife Service 
FY Fiscal Year 

ee gravity unit 

gpm gallons per minute 

Spy gallons per year 

HCRS Heritage Conservation and Recreation Service 
Hwy highway 

in. inch(es) 

km kilometers 

kV kilovolts 

kWh kilowatt hours 

1b pound 

eens) 24-hour equivalent sound level 
Lan day-night equivalent sound level 
max maximum 

MCF thousand cubic feet 

mg/1 milligrams per liter 

MGD million gallons per day 

mhos a specific unit of conductivity 
mi mile 

min minimum 

mmnhos/cm micro mhos per centimeter 
MMSCFD million standard cubic feet per day 
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MMSCF/SD million standard cubic feet per stream day 
MP milepost 

mph miles per hour 

MSL mean sea level 

MVD mean visitor days 

MWRI Mountain West Research, Inc. 

MW megawatt 

NEPA National Environmental Policy Act 

N.F. National Forest 

NM National Monument 

NNL National Natural Landmark 

NPDES National Pollutant Discharge Elimination System 
NPS National Park Service 

NRA national recreation area 

ORV off-road vehicle 

pei/l picocuries per liter 


pers. comm. personal communication 


pH measure of acidity and akalinity 

ppm parts per million 

ROW right-of-way 

RV recreational vehicle 

SCS Soil Conservation Service 

S/E Socioeconomic 

sec second 

Sec. section 

SMSA Standard Metropolitan Statistical Area 
SHPO State Historic Preservation Officer 
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YMCA 
yr 


ton 

threatened and endangered 
total dissolved solids 

tons per hour 

total suspended particulates 
total suspended solids 


Tennessee Valley Authority 


United States Department of Agriculture 
United States Forest Service 


United States Geological Survey 


visual quality objectives 


visual resource management 


Woodward-Clyde Consultants 
U.S. Water and Power Resources Service 
Wyoming 


Wyoming Department of Commerce 


Young Men's Christian Association 
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APPENDIX A-1 


RECLAMATION 


Except for the Rochelle Mine and federal lands occupied by other 
project components, the reclamation procedures described below are 
subject to agreements negotiated between WyCoalGas and the landowners. 
It is the intent of WyCoalGas to return lands disturbed by project 
activities to a productive condition consistent with past and 


present uses of the disturbed areas. 


Gasification Plant 
Reclamation activities would begin at the plant site upon project 
termination. On private lands, these activities would be at the land- 


owner's discretion. 


Topsoil Stockpiling. Prior to the start of construction, topsoil 
would be removed from the plant site to the depths discussed in 
Chapter 2 of the EIS. This soil would be stockpiled adjacent to the 
facilities area until the start of reclamation. Since the material 
would be stored for the life of the project, an effort would be made 
to keep the stockpiles as thin as possible (a maximum of 8 to 10 


feet), to help maintain soil fertility. 


Topsoil removed during the winter (between the fall freeze and 
spring thaw) or roughly between April 15 and October 15 would be 
stockpiled and mulched to promote moisture retention and prevent 
erosion. Stockpiles created during the summer would be seeded in the 
fall after October 15; stockpiles created during the winter would be 


seeded after the spring thaw up to April 15. Topsoil removed between 
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fall after October 15; stockpiles created during the winter would be 
seeded after the spring thaw up to April 15. Topsoil removed between 
the spring thaw and April 15 or between October 15 and the fall freeze 


would be stockpiled, mulched, and seeded. 


Decommissioning and Dismantling. Following project termination, the 
gasification plant would be dismantled and removed. All foundations 
would be broken up and buried. After water in the process waste pond 
has evaporated, the residue and liner would be removed to a permanent, 


approved disposal site. 


Topsoil Replacement. Disturbed areas would be graded to 
approximately pre-project contours. Topsoil from the stockpiles would 
then be spread uniformly over the sites to a minimum depth of one 


foot. 


Maintaining good soil tilth is recognized as essential to esta- 
blishing a permanent plant cover. Consequently, precautions would be 
taken to prevent undue soil compaction during topsoil replacement, and 
to avoid movement of topsoil material when it is wet. Since watering 
would be used as a normal dust control practice during reclamation 
activities, it is unlikely that topsoil would become so dry that its 
structure is destroyed during movement. However, in the event that 
the soil becomes very dry during the summer, sufficient water would be 


added during topsoil spreading operations to prevent damage. 


It is expected that the subsoil material on the plant site would 
be compacted. Where this material is sufficiently compacted to signi- 
ficantly restrict root development and normal movement of soil mois- 
ture from the surface, it would be loosened by deep ripping. Ripping 
would also be done on all slopes greater than 15 degrees. Depending 


on conditions and materials at each location, the ripping would extend 
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18 to 24 inches into the zone immediately below the replaced topsoil. 
This operation would be done after the topsoil is spread to ensure an 
adequate bond between the topsoil and the subsoil. Ripping would not 
be done when the soil is wet because better shattering results when 


the material is relatively dry. 


Mulching. The topsoil to be used in reclamation is predominantly 
sandy loam in texture. Since wind erosion can be severe in this type 
of soil, mulching would be done on topsoil stockpiles and reclaimed 
areas prior to seeding. The type of mulch and its rate of application 
would depend on availability of material and the condition of the 
soil. However, mulch would generally consist of small grain straw and 
would most often be applied at a rate of one to two tons/acre. The 
mulch would be spread over the topsoil and then anchored with a 


crimping disc, Discing would be done at right angles to slopes. 


Seeding. The seed mixture applied to the stockpiles and reclaimed 
areas would be as shown in Table 1. Whenever possible, planting would 
be done with a drill. Seed would be planted at an average depth of 
1/2 inch, and a maximum depth of one inch. Broadcast seeding would be 
used only on areas too small for drill seeding equipment; broadcast 
seeding rates would be double the rates Bees above. Harrowing, brush 
dragging, chaining, or hand raking would be used to cover the seed 
with soil. To ensure optimum plant establishment, seeded areas would 
be protected by fencing or similar approved animal control techniques 


for at least two complete growing seasons. 


Since precipitation is quite low in eastern Wyoming, the time of 
seeding is important. As a general rule, planting would be done in 
the late fall, after October 15, to ensure that the maximum amount of 
moisture is present for germination and seedling establishment. If 


this were not feasible, it would be done in early spring, prior to 
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Table l 


STOCKPILE AND RECLAMATION SEED MIXTURE, 
GASIFICATION PLANT 





Species Seed/Acre 


Critina thickspike wheatgrass 4 
(Agropyron dasystachyum) 


Western wheatgrass é 
(A. smithii) 


Indian ricegrass 
(Oryzopsis hymenoides) 


lbs 


TOTAL 10 


*To help insure adaptation, seed used for the reclamation 
program would be obtained from plants originating within a 
band approximately 300 miles north to 200 miles south of the 
project area. 
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April 15. 


Herbicides, It is not anticipated that herbicides would be needed 

for control of undesirable broadleaf plants during the early stages of 
plant establishment. If they are necessary, however, control measures 
would be taken in accordance with manufacturer's recommendations and 
existing state and federal regulations. Once the desired native plant 
species become established, weed control would probably be 


unnecessary, 


Fertilization. The soils in eastern Wyoming are relatively fertile, 
and soil supplements would probably not be required prior to seeding. 
However, fertilization within one to two years of germination might be 
necessary to maintain plant vigor. Soil tests would be conducted on 
all topsoil prior to seeding in order to determine the need for 
fertilization, the optimum fertilizer mixture, and the appropriate 


time for application. 


Irrigation. Irrigation is not projected for the reclamation 

program. Moisture in greater than normal amounts could promote the 
establishment of weedy or otherwise undesirable plant species at the 
expense of desirable perennial grasses. In addition, irrigation could 
create an oasis in this generally arid region, which would tend to 
attract abnormally large numbers of domestic livestock and wildlife. 
This could result in overgrazing, which would damage or destroy newly 


established vegetation. 


Water Supply System 
Except for above-ground components of the system, all lands to be 


disturbed would be reclaimed. Since the WyCoalGas water rights will 
be sold after project termination, it is expected that the water 


supply system would be essentially permanent, and related components 
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would not be removed. Lands affected by pipeline construction would 


be reclaimed within days after disturbance. 


Water Pipelines, Where soil exists along the pipeline routes, it 
would be removed prior to construction, in two lifts, and the upper 
horizons (topsoil) would be segregated from the lower horizons 
(subsoil). Since the trench would be backfilled immediately after the 
pipe is in place, special topsoil stockpiling procedures would not be 


required. 


In general, subsoil would be replaced over the pipe to within 
eight inches of the surface of the trench, and lightly compacted with 
a rubber-tired motor grader. Topsoil would then be filled in to form 
an eight-inch crown over the trench to compensate for normal subsi- 


dence. 


Following backfilling and the construction of waterbreaks, the 
topsoil would be mulched with clean straw and seeded with the mixture 
described for the gasification plant. Seeding would take place in the 
fall after October 15. Seeding would be done with a drill where pos- 
sible. In areas too steep for drill equipment, broadcast seeding at 
double the drill-seed rate would be used. Harrowing, brush dragging, 
chaining, or hand raking would be used to cover the seed with soil. 

At temporary pipeline construction sites and laydown areas where 
vegetation had been removed or severely damaged, the topsoil would 


be disced, mulched, and seeded. 


Waterbreaks would be installed along the pipeline routes in 
accordance with the general guidelines in Table 2. Unstable soils 
might require closer spacing or the use of partially buried sandbags 
across the slope. A channel grade of 0.002 would be established from 


the waterbreak to the natural ground elevation. Waterbreaks would be 
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Table 2 : 


WATERBREAK GUIDELINES, PROPOSED WATER PIPELINES 





Grade Waterbreak Interval (feet) 
Less than 2 percent 200 
2 to 4 percent } 100 
4 to 5 percent 75 
Greater than 5 percent 50 








By Rnaex RATAN morons ear > Xam 


te 













: a ae 


. (teak) Lavvotal daevdietaw °° 
: ale a ar me are cere. ee ene oe 








‘ Ooc ! 


001 Me, | ae 


oe tne>zeg @ 7 —., 


A A I tt ay see 


4 AD 
> 





aT ood, 
ay act an 


WYEIS.AA (II) 6 


constructed so they drain freely to the natural ground elevation. On 
slopes greater than 20 percent, stabilization would be accomplished by 


3erracing. 


All stream crossings would occur in sections of the channel that 
are straight and perpendicular to the pipeline. After construction, 
stream banks would be restored to approximately their original grade 
and sand-cement sacks, breakers, or riprap would be placed where 


necessary to prevent erosion. 


Other Components. Prior to construction, topsoil would be removed 
from the sites of the water wells, Combs Reservoir dam, and the North 
Platte River intake structure, and stockpiled for use in reclamation. 
It is expected that stockpiled topsoil could be replaced in less than 
one year. Consequently no stockpile maintenance procedures, other 
than keeping the soil surface in a roughened condition, would be 


instituted. 


Topsoil would be spread uniformly over the well construction 
sites, intake area, and the downstream face of the dam, to a minimum 
depth of one foot. The surface would be disced to tie the topsoil to 
the subsoil. On the dam face, a mulch netting would be secured over 
the soil to ensure its stability until vegetation has become estab- 
lished, and the area would be broadcast or hydro-seeded. Seeding tech- 
niques for the other areas would be similar to those described for the 


gasification plant. 


Railroad 


Reclamation would begin upon project termination. 


'Pre-construction topsoil stockpiling methods would be as 


described for the gasification plant. Following project completion, 
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the railroad tracks and ties would be salvaged and the subballast and 
ballast transported to the mine for burial. The railroad right-of-way 
Laduta be graded to blend with the surrounding topography (except for 
the deeper cuts and fills). Topsoil replacement, mulching, seeding, 


and maintenance would also be as described for the gasification plant. 


Product Pipeline 


Lands affected by product pipeline construction would be 
reclaimed within days after disturbance. Procedures would be 


essentially identical to those described for water pipelines above. 


All above ground structures would be cleaned, primed, and painted 
with two coats of finish paint to blend in with the surrounding land- 
scape; colors would be equivalent to Pittsburgh Paint and Glass 
fSagebrush Gray-Green" PPG #33, and Wilko Sandstone. A guard fence 
prefabricated from one inch structural steel tubing would be installed 
around all above ground facilities and a three inch thick layer of 
rock, purchased commercially, would be spread inside this fencing. 

All appurtenances would be installed with underground concrete support 


blocks and in such a manner as to prevent settlement. 


The product pipeline would be left in place after project ter- 
mination. It is likely that the pipeline would be incorporated into 
another transmission system. However, if it is not reused, the pipe 
would eventually deteriorate, resulting in some probable subsidence 


along the right-of-way. 


Rochelle Mine 
The entire Rochelle Mine permit area is currently pasture and 
rangeland, and the proposed reclamation plan is intended to return it 


to this use at the conclusion of mining operations; the area's value 


A- Ic 




























aes and. ' " ak a 


seat leddys od? bow bogevlan ws saan he te | baotizes 
yaw-ecddgis beowlior ed? sintrod 702 sake ost hadies yone “4 dont, 


ay: 


— he, 


es 


gribess .acidoiuat rego al aay froeqot .(allz2 bro 1302 : 
Atimlq noliiestiiesg siz: oi bedi+roasb #s od, cals bivow ovustves 


™ 
‘ 


{ 


bluow sostopt3ea0o ani Jeqiq Jouborg xd be2oe23s. ieee pas 
od Slucw soxchaooxst .somedtuteibh seta eyabh aiddiv boaisioes qh 
2voda seahlegiq sejuw x03 bedivaveh seods 03 faoktnebi vidaksaoaey Pea i 
ihe |) 
cie¢ bus ,bomisq ,bemeelo od blucw eeywitousse: baverg oveds: eee a , wy: 
gai hewn ra odd diiw ai boeld os antag daini?, Io ataoo ows aie Nae 
wenld bow Imi’ dgrwdeasis o3 smeisvivpe ed blvow wxolos. 1agese oe 
280) byawg A ,ehotebas? of liW ban , 66% O19 “ase2d-ya79 deuadogety > cs 
intent od bivew gaidu? lease leretornne domk ono mot? bedeotedaterq 4) 
to teva! sobdd deni eerie o bas soltilion? baworg evods ifs bavors oie uti 
-gicae? aid ebtent baezqe od blvow , el detoremes beandoraq oor I a 
Jreqe28 s2Ies90009 buvorgiebdw diiw bol (ayem’ od blvow ssoanse 319g tia ag 
by derive Lote! 99 mmverqd 04 08 teNsaW A fous ok baw wabold 4 rae 


i ya 
i ee uses 


~ra3 Josforq todTa etelq ot 230! od blwew sniiegiq souboxq, dt 
020i bassroqrosai od Sivow ealleqgiq oft sudd yledil as 91! -sfokds 
oqiq od? »baavds sen of ai it kevewoH «.maateye. poissiwamers 
sconsbiedue sidadesq awon ak gatdivies eetaxodz0I9b Uiawsas 


Mf seae-tovadal 9 


ait gat: NE 
boa etusesq Ysaext6s of sem simaeg oni of! i Lads 7 
‘34 szujex oF bebmedmk ak aa woilamicez ae 


suley enorme ay. vanahsasege slot foie er yah brent "2 ies 
v ¢ wi vi ar: a ngs: hire “¢ ay va 
Ai Peau 


WYEIS.AA (II) 8 


as wildlife habitat has also been taken into account. Reclamation 
objectives include: grading of spoils to a gently undulating topog- 
raphy with drainage patterns substantially the same as existing pat- 
terns;stabilization of remaining slopes to minimize wind and water 
erosion, and topsoil loss; establishment of a stable and diverse 


biotic community, both as range and as wildlife habitat. 


Reclamation would be a continuing part of mining activity, fol- 
lowing closely behind coal extraction itself, so that a relatively 
small fraction of the permit area would be “open” at any time. As 
soon as coal was removed, overburden would be replaced, graded, 
scarified, and topsoiled; it is worth noting that procedures for 
classification, handling, and storage of topsoil and overburden, 
already discussed in Chapter 1, are in fact integral parts of land 
reclamation. In what follows, the remaining aspects of this process 
will be discussed; these include the final topography, the 
revegetation process, decommissioning of facilities, and other post- 


production steps. 


The reclamation plan would comply with the Federal Surface Mining 
Control and Reclamation Act of 1977, and with all other applicable 
federal and state laws and regulations. On private lands, all recla- 


mation activities would be at the landowner's discretion. 


Final Grading and Post-Mining Topography. The topmost backfill 
lifts in each year would be graded with bulldozers to a surface 


approximately 18 inches below the proposed final contours, and sampled 
for their suitability as a root medium. The surface would then be 
deep ripped, and topsoil would be applied and graded to a depth of 18 
inches, with the upper organic layers replaced at the surface where 
possible. During the final year of mining-associated operations (year 


42), the final mine section and all roads and facilities areas would 
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be graded and topsoiled. 


The proposed final post-mining topography is shown in Figure 
1. Also shown are the areas around drainages and reclaimed 


playas where the backfill would contain no buried gasification ash. 


Seedbed Preparation. Because reclaimed soils would tend to be fine 
textured, the risk of excessive runoff and erosion is high, particu- 
larly on the steeper post-mining slopes in the southern and eastern 
mine areas, To reduce this risk and increase the likelihood of suc- 
cessful plant establishment, one or more of the following preparation 


techniques would be used on all newly topsoiled areas: 


e surface manipulation (discing; contour chiseling or ripping; 


surface pitting; harrowing) 
e surface stabilization (mulching or cover cropping) 
e tertilization. 


Surface manipulation would be done on the contour on sloping 


ground, and perpendicular to prevailing winds in flatter areas. 


Surfaces would be stabilized, according to Wyoming Department 
of Environmental Quality regulations, with either a straw mulch or 
a standing grain straw crop. The straw mulch would consist of l 
to 2 tons per acre of clean grain straw or native hay, incorporated 
into the soil by dumping, light discing, or chiseling. Further 
stabilization, if needed, could be achieved with paper net mulch, 


straw with a tacking agent, jute netting, hydromulching, or rip-rap. 


Since establishment of perennial vegetation is difficult during 
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May through September, areas topsoiled during this time would be sta- 
bilized by seeding with a quick-growing cover crop, either barley or 
winter wheat, which would be moved prior to seed development to avoid 


its competition with the final seed mix. 


All soils would be tested, and vegetation monitored, to determine 
fertilizer requirements. Fertilizers would be incorporated at the 


time of soil manipulation. 


Seeding Method. All mechanical seeding operations would be done on 
slope contours, or perpendicular to prevailing winds in the case of 
flatter ground. Rochelle Coal Company proposes broadcast seeding as 
the primary fall method, and drill seeding in the spring. Many grass, 
forb, and shrub seeds are light and chaffy, or small; seeding depths 
are shallow, and broadcasting has generally favored their germination. 
Broadcast seeding at twice the usual drill seeding rate has been found 
(DePuit 1979) to produce good productivity, diversity, and seedling 
vigor. Broadcast seeding would be done prior to mulching, or directly 
into a mowed cover crop. Spring seeding would generally use a range- 


land drill and agitator, with multiple seed bins. 


Seeding for permanent vegetation would usually take place in the 
fall. Spring seeding would be undesirable because thaws and rain 
could critically delay seeding time, and because of compaction prob- 


lems in the fine-textured moist soils. 

Planting of shrubs in “islands" in selected areas would 
increase wildlife habitat potential. Containerized or bare root 
stock plantings are proposed for certain tree and shrub species. 


Transplanting of shrub species would be attempted. 


Seed Mixes. The following distinct plant communities would be 


At 


























ey) * Tory: 

ends o¢ jivow aard ‘ekda palseb hakssnnes seots (neteedeet 3 sn nds a ay. 
10 ulated sodjis .40% xvOs gtiworged>inp » Atiw gnibeoe bh rng 
biewa of sansigsteyod oes ed sokee Savon sd htheitdelien SU soiw 
cote Sean: ko a Ata ne 

a OF Se ek 

cakeiaiek wel ,heoxotioom moktategow ban ,begae? od bieow elton ILA ne, 
od? 30 bodexoqrossi ed bloow Pere te Ainomesiupss sextthaze% 


W ‘ «okieiogz . oom Jide te ; omid ran 
: sins? ean Viet ; 









oo oooh ad binow anokijnwqo gaibson Ing inadoon iA rg 
lo meao oc3 ai eboiw gailieverq oF yetuobboogzeg v0; moa, Ai 
es gotbesr teactbaord mssoqoxg yaaqaod Teed ef fodood -bawoxg. 38 : 1 . 
/@oaxy ya, .yatkrge of9 ai arkbeow Iitzh baw ,bodiem ied ¢ ha a ay i 
edigeb guibooe jfiawa zo ,Thted> bos Jdgkl eve ebees scsis ss eh ; 


WoL isatorey tietd hevors? yUlereong and grlieanbsord bps: wollada, oa i" An, 
bowol oeed ead utan gebbeos Ifinb Lowaw of3 soled Je aioe senobuord eo) 
milbeos bus. (Wieivih ,giiviaoubow boog somborg. od (evel: diwtea) ey 
yitsexibs xo J antdotue ad raitq ewoh ed blvow guibesa Jessbaord vaogiy SEA (1 
~opdnt © $40 Ul [hdaney bloow gaibese grizgé .qou> isv09 beyow a odmk a, 

«aad! sa a lqisi om. diiw arenes bem fiz eae |} ee 





4 te 
+ oh ay moh a4 


oilin} santa +a52 ctilinloiinedx abaionien ‘smonaa isa 
aiox bos smd? semond oldarixohay o¢ bivow gotbene gaizga | 
“tony aalsoagaa Yo euated Gas silly gniens qaish tative Slee © 


om se ti ti se i 
2003 s1ad 76 hentectere) ee ee 
2eio0qa doxde bun se2d aietses +0 

jp meteeen re 
Bi va seed 








“a, 


lees 


WYEIS.AA (II) 11 


developed during reclamation processes: 


e temporary revegetation 


e drainage channel growth 


grass-rangeland 


shrub-grassland. 


Table 3 lists the proposed seed mixtures for these communities, 


along with stubble crop for short-term stabilization. 


All proposed species have been recorded on or near the mine site 
with the exception of the following: tall wheatgrass, Siberian wheat- 
grass, pubescent wheatgrass, Canada wildrye, big bluegrass, sideoats 
grama, flax, cicer milkvetch, alfalfa, antelope bitterbrush, winter 
wheat, thickspike wheatgrass, barley, creeping wildrye, and streambank 
wheatgrass. These species are adapted to the climate and soils of the 
area, and would provide a wider range of plant selection to ensure 
establishment of vegetation and increase the diversity of the new 


plant community. 


Alfalfa, a nitrogen-fixing legume, has been included to help 
stabilize the topsoil stockpiles and to maintain or increase nitrogen 
levels in replaced topsoil. Yellow sweetclover, which already exists 
on site, is expected to establish naturally. Cicer milkvetch has been 
included in the permanent mix to provide a palatable legume that is 
somewhat drought tolerant; establishment would be limited to draws and 
other terrain teatures which collect moisture. The wheatgrasses and 
bluegrasses are proposed for early greening and to provide protection 
in the drainage channels where runoff may occur; they also replace 
needlegrasses (Stipa, spp.), deleted at the specific request of John 
Dilts, Jr. (ranch operator). The needlegrasses, while being excellent 


cool-season native grasses and well suited for reclamation purposes, 


A-\5 





“ camalaorq ne 


7 7 



































. me a: 
uel 2ede'gover ‘rescue: ‘ thie’) | 
s3wor'h lewmads syasierd o oe ‘4 
ie ,vra " 


| | busiegnex-seaTg © a Mh 
- hoe fesatg~ divite @ 


,soltiouencs seedd 162 aszusxte bese beeoqord edd duit ‘tote 


a. 1! ‘ith ) 
eir@ oulm sft yaen YO BO bebvooet casd eved adloaqge beeogorq roy oer, 


~tacdw anitsdi2d ,sancgieedy Ifed giiwolto? ada to moliqaoxp edd ‘tiv 
~ “= 
ajmoabiea ,assitgecid gid ,eyrbiiw abensd ,eenvavaedy Ino2vedaq eeera en 
sjatw ,deurdieasiid aqeletnn .siella ,dosevdlig weots eat, ‘ 





m ns 

' ‘ b . 

cadems2z36 bas .oysbliw eaiqoes> ,velind , seat gdecdy odkgedo tds ‘aallaae , om 
y 7 re 

beiqsha via esiseqe seodt | sosergsaedi o 


yal! eirov hua wteails wdd of Lil 
sie es » 


‘evar a2 woattoalon tualy Jo egaat tebliw 4s abiveta biuow bens ote 
woo ot) Xo elienevkh edd esaosoni bre agliadegev 20 tavadezidases oe 
-y2aumao> — 


4 
aW GVA ‘ jae ‘ se i a 


; ene 
qlod of bebuions mead amt ,sevgel goixkt-negouaia 6 anna, he in 


MIgVzILH Yawotsnt to Gisiniam o2 bite seliqdsese Ikoaqos rye exitidagy on 
sjueixze yYSoorle fotdw ,teveloieeun wol le .Lbowqos baselqex ak steve . 


: 


i 
oP 
ar Cs 


i 
. 


k 


axed oad dotownl in teotd selietndad dabidadee od ‘bersoqns ub ao. od 
S ‘ ¥ 

sé Jad? onwyol gideielaq « shiwortg of nig sesqnaneg odd ok 2 
y oP 
bas swath o3 botiail ed Siwow avemdatidsjes 7seetelo2 saves 


va 


i 
me 


hab soap ty aode wit wanted om Juatios dokiw vorutned 2 
soitoedoxg shiverg ¢+ bow gullies oxg tras 202 stance vie tone 
‘ o2algux ogia "yods p38 yee tioags eae “ ar sa i 
aol. 20 Jasupses skid eqn ‘ody. te heisfeb Aw “aaa “eae AeT 
sable am 


Suelisoxe geied olidw, censtatgetheon edt ¥ 


a re ut Te 
, @avograg woltamaloo x08 me. toe ae apes: — 
rile in > er a mi : i 


4 


| Se. 





WYEIS.T1 (II) 3 


Table 3 


SEED MIXES FOR THE ROCHELLE COAL MINE AREA 





Seed Mix I: 








Temporary Reclamation Seeding Rates’, #PLS/Acre? 
Topsoil Active 
Stock- Roadways Diversion 
Species Common Name piles Rail Spur Ditch 
Medicago sativa Alfalfa 2:0 --- 2.0 
Melilotus Sweetclover 

(alba-officinalis) (whit e-yel low) Z.0 aoe ao- 

Agropyron dasytachyum Thickspike wheatgrass 4.0 2.0 4.0 
Agropyron inerme Beardless bluebunch 

wheatgrass 1.0 2.0 -—— 

Agropyron riparium Streambank wheatgrass 2.0 6 .0 4.0 

Agropyron smithii Western wheatgrass 4.0 4.0 6.0 

Agropyron trichophorum Pubescent wheatgrass PAA 2.0 ae 

Bouteloua gracilis Blue grama 0.5 2.0 -—- 

Elymus triticoides Creeping wildrye 0.5 Zot 4.0 

Oryzopsis hymenoides Indian ricegrass 2.0 = sare 

Poa ampla Big bluegrass 1.0 1.0 0.0 

Poa compressa Canada bluegrass amie hea 1.0 

Sporobolus airoides Alkali sacaton -——- 0.5 1.0 

Sporobolus cryptandrus Sand dropseed 0.5 0.5 ee ae 


Fr 


Seed Mix II: 
Drainage Channels 





Seeding Rateg’, 





Species Common Name #P.L.S./Acre 
Agropyron dasystachyum Thickspike wheatgrass 2.0 
Agropyron elongatum Tall wheatgrass 2.0 
Agropyron riparium Streambank wheatgrass 4.0 
Agropyron smithii Western wheatgrass 4.0 
Agropyron trachycaulum Slender wheatgrass 2.0 
Bromus inermis Smooth brome 2.0 
Elymus triticoides Creeping wildrye 2.0 
Bouteloua gracilis Blue grama Te) 
Astragalus cicer Cicer milkvetch ru 
Medicago sativa Alfalfa Bed 
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Table 3 Continued 


SEED MIXES FOR THE ROCHELLE COAL MINE AREA 





Seedling Mix II: 
Drainage Channels 


Species Common Name Seedlings/Acre 
Populus sargentii Plains cottonwood 15 
Populus lanceolata Narrowleaf cottonwood 15 
Prunus americana American plum the 
Prunus virginiana Common chokecherry 10 
Salix spp. Willow 50 
Shepherdia argentea Silver buffaloberry 25 
Scirpus acutis Tule bulrush Transplant 
Typha latifolia Common cattail Transplant 





Seed Mix III: 
Primary Reclamation Mix (Grass Rangeland) 





Seeding Rate = 





Species Common Name #P.L.S./Acre 
Astragalus cicer Cicer milkvetch 1.0 
Medicago sativa Alfalfa 1.0 
Agropyron dasystachyum Thickspike wheatgrass 2.0 
Agropyron inerme Beardless bluebunch wheatgrass 2.0 
Agropyron riparium Streambank wheatgrass 2.0 
Agropyron smithii Western wheatgrass 3.0 
Agropyron trachycaulum Slender wheatgrass Za 
Andropogon scoparius Little bluestem P.O 
Bouteloua curtipendula Sideoats grama 1.0 
Bouteloua gracilis Blue grama TO 
Calamovilfa longifolia Prairie sandreed 0.5 
Elymus triticoides : Creeping wildrye O20 
Oryzopsis hymenoides Indian ricegrass 2.0. 
Sporobolus airoides Alkali sacaton tre. 
Sporobolus cryptandrus Sand dropseed tr. 
Linum lewisii Lewis flax Ose 
Atriplex canescens Four-wing saltbush 0.5 
Ceratoides lanata Winterfat 0.5 
Poa ampla Big bluegrass 2 
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Table 3 Concluded 


SEED MIXES FOR THE ROCHELLE COAL MINE AREA 





Shrub-Grassland Complex Seeding: 
Seed Mix III, plus six or more 
of the following at a rate of 300/acre 








Species Common Name Seedlings 
Artemisia frigida Fringed sagewort 0-50 
Artemisia ludoviciana Louisiana sagewort 0-50 
Artemisia tridentata 

(v. Wyomingensis) Big sagebrush 0-50 
Atriplex canescens Four-wing saltbush 0-50 
Atriplex gardneri Gardner's saltbush 0-50 
Purshia tridentata Antelope bitterbrush 0-50 
Rhus trilobata Skunkbrush sumac 0-50 
Ribes cereum . Wax current 0-50 
Rosa woodsii Wood's rose 0-50 
Symphoricarpus albus Common snowberry 0-50 

0-50 


Symphoricarpus occidentalis Western snowberry 





Standing Stubble Crop or Off-Season Planting 
(Erosion Control) 


Barley Spring Drill Seeding 30.0 #P.L.S./Acre 
(60.0 #P.L.S./Acre, 


Broadcast) 


Winter Fall Drill Seeding 30.0 #P.L.S./Acre 
(60.0 #P.L.S./Acre, 
Broadcast ) 


ge tae eh eit al lead bie een 0 aah SS a SS ei emcee il dra neeane ce 
“Broadcast seeding rates are twice the tabulated values. 
Dep .L.s./Acre = Pounds Pure Live Seed Per Acre. 


c 
tr = trace 
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may cause damage to the wool value of sheep, and may cause severe 
irritation to the eyes, gums, and other soft tissues. Smooth brome 
(Seed Mix II) would be used along drainage channel disturbances where 


a lush, quick-growing, sod-forming grass is desired. 


Potential seeding problems may exist with many shrub species. 
Fourwing saltbush must be dewinged, and the long silky hairs on win- 
terfat seed need to be removed to facilitate drill seeding. Mixed 
results have been obtained while trying to establish big sagebrush 
from seed. Antelope biterbrush would be tested on site; if results 
prove favorable, bitterbrush would be used on all appropriate sites. 
Since many of these problems would inhibit successful shrub establish- 
ment from seed, Rochelle Coal Company proposes the use of container- 
ized tree and shrub seedlings to complement seeding and enhance shrub 


establishment. 


Rochelle Coal Company proposes to establish test plots for 
evaluation of the proposed seed mixes. Initially, test plots would 
be established along road cuts and fills, sediment pond embankments, 
or other areas of early reclamation. While most of the grass species 
have been used for reclamation purposes in the past, the use of win- 
terfat and bitterbrush is still somewhat experimental. The feasibil- 


ity of transplating existing shrubs would also be evaluated. 


Because of the scarcity of available water in the permit area, 


revegetated areas would not be irrigated. 


Substitute Species. Due to fluctuating seasonal production, 
variable demand, and unsteady or limited commercial availability, 
various grasses might not be available for reclamation purposes. 
Therefore, the substitutions or additions listed in Table 4 are 


proposed where necessary: 
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Table 4 


SUBSTITUTE SEED SPECIES 





Species Would Replace (All or Part) 
Agropyron inerme Agropyron spicatum or 
Agropyron trachycaulum 
Festuca ovina var. Elymus canadensis or 
duriuscula Agropyron spp. 
Koeleria cristata Agropyron spp. or Poa ampla 
Poa sandbergii Poa ampla and Agropyron spp. 
Calamovilfa longifolia Sporobolus spp. 
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Playa Reclamation. A playa would be reclaimed in the northern part 

of the mine area, Clay soils present in several existing playas would 
be saved in order to reproduce the unique playa soil conditions. 

After shaping of the reclaimed playa area has taken place, the sal- 
vaged clay soil would be replaced and the area seeded to western 
wheatgrass (Agropyron smithii) and several species of bluegrass 


(Poa spp.). 


Wildlife Plan. To develop potential wildlife habitat in the post- 





mining land use, several measures have been considered. As mining 
progresses, rocks and boulders would be piled on the reclaimed ridges 
to provide cover for small mammals, rodents, and reptiles, and 
perching sites for raptors and other bird species. One-half of the 
disturbed surface would be seeded as a shrub-grassland community to 
provide winter and fall habitat, and to provide emergency food sources 
for livestock in the winter. Shrub groupings ("islands") would be 
distributed throughout the area. Six different tree or shrub species 
would be planted along drainageways to provide additional habitat and 
nesting sites. Exclusion fencing would keep all big game species from 
dangerous mine areas while it protected newly seeded areas. No fences 
would be constructed along the proposed conveyor spur; consequently, 


wildlife movement would not be impeded there. 


The following specific measures regarding eagles and other 


raptors would be taken: 
@ Power lines associated with the Rochelle Mine property would 


be constructed in accordance with REA Bulletin F1-10, "Power- 


line Contacts by Eagles and Other Large Birds." 
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e A golden eagle (Aquila crysaetos) nest is located just 
off the permit area in the NE1/4 of sec. 15, T. 41 N. R. 70 
W. Mining activity would be timed for minimum disturbance 
if a nesting pair was using this nest. Alternatively, if 
data from the Powder River Basin eagle study, in which 
Rochelle Coal Company is a participant, were to show that 
the nest should be moved, the company would make the neces- 


sary Federal and State arrangements to do so. 


e Any harassment or destruction of eagles or their nests would 
be immediately reported to the U.S. Fish and Wildlife Ser- 


vice Law Enforcement Division. 


Two aerial flights (early August and early February of ___) 
would be made to determine summer and winter big game occurrence, 
distribution, and habitat affinity in a 70-square-mile census area. 
Sex and age ratios would be obtained for all big game species observed 
during the August census. Total herd size and the number of bucks 
would be recorded during the February flight. Any incidental obser- 


vation of other wildlife species would also be recorded. 


Decommissioning and Final Reclamation. Following the completion of 
mining, all facilities and equipment within the permit area would be 
dismantled. Nonsalvageable items such as lumber, insulation, conduit, 
oil drums, and plasterboard would be demolished and buried at least 5- 
feet deep. Concrete rubble would be placed at rock pile sites. Power 
lines and poles, above-ground piping, fence wire and posts, and the 


like, would be salvaged. 
Haul roads would be recontoured, topsoiled, and seeded with Seed 


Mix III (See Table 3); unless the future landowner were to make 


a bonafide request to the contrary, the mine access road would be 
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Similarly reclaimed, Facilities sites would be recontoured, top- 
soiled, and seeded with Seed Mix III. After all other areas had been 
reclaimed and had undergone the observation period for determining 
reclamation success, the ponds and access roads to the ponds would be 
rough graded and topsoiled. Seed Mix II would be used in drainage- 


ways, and Seed Mix III on uplands disturbed by the access roads. 


Mining and Post-Mining Management 


The ongoing land management program at the Rochelle Mine would 
attempt to establish a self-sustaining vegetation cover on all mine 
disturbances, and return all lands to their pre-mining use, at pro- 
duction levels equal to or exceeding their original values. Presently 
the area is rangeland, and antelope and deer use the area year round, 


Management practices would include: 


e fencing to defer grazing 

e weed and, if necessary, insect control 
@ spot reseedings, if necessary 

e gradual return to grazing 


e rill and gully erosion control. 


Once an area has been seeded, travel and grazing would be pro- 
hibited by means of fencing until vegetation had stabilized, which 
would take approximately 3 years in the case of permanent reclamation. 
Fences for grazing deferment would be removed upon proven establish- 
ment of vegetation. Topsoil stockpiles would be fenced to prevent 
trampling, which could increase erosion potential; sediment ponds 
would be fenced to reduce "bogging" by livestock or wildlife. Other 
hazardous areas would be fenced where appropriate. Fence for these 


purposes would have the following design: 


@ open, 0 to 1 inch from ground (at post) 
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e sheeptight fence, 1 to 27 inches 


e barbed wire, 31 and 42 inches. 


The conveyor corridor would not be fenced, leaving antelope movement 


and migration unimpeded. 


It is intended that weeds be controlled mechanically, through 
proper seedbed preparation, use of clean mulch, and mowing. If 
chemical weed or insect control is necessary, it would be carried out 
by licensed personnel, and with DEQ and local Weed and Pest Control 


District approval. 


Areas that do not establish adequate cover would be reseeded, 
with consideration given to alternative preparation, seeding tech- 


Niques, and seed mixtures. 


After a sufficient acreage has been reclaimed to constitute a 
viable grazing unit, and after it has been determined that the vege- 
tation there could sustain grazing, Rochelle Coal Company would submit 
a grazing plan to the DEQ. Approval would depend on the vegetation 


being self-sustaining and capable of supporting the intended land use. 


Rochelle Coal Company has posted a reclamation bond as part of 
its application to the Wyoming Department of Environmental Quality 
(DEQ) for a permit to mine. Should the above reclamation plans fail, 
and should Rochelle choose not to begin the reclamation process again, 
this bond would be forfeited to the DEQ Division of Land Quality, who 


would assume responsibility for reclamation success, 
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Appendix A-2 
STREAMS AFFECTED BY THE PROPOSED WYCOALGAS PROJECT 


The following tabulations describe streams that would be affected 
by the proposed railroad, water supply system, and product pipeline. 
Table A-l lists streams with average annual flows greater than 5 cubic 
feet per second (cfs), and Table A-2 those with flows less than 5 cfs. 


Column headings are explained below: 


e "Affected Stream": identifies stream and its tributary 


sequence. 


e "40", "Section", "Township", "Range'': describe the affected 


area to nearest 40-acre subdivision of a section. 


e "Activity Category": identifies the project activity, as 


follows: 
1 = Combs Reservoir and Dam 
2 = Water Pipeline Crossing 
3 = Road Crossing 
4 = Railroad Crossing 
5 = Product Pipeline Crossing 
6 = North Platte River Reentry Channel 


e "Possible Exempt": cites applicable portions of Corps of 
Engineers regulations which could exempt the activity from the 
need to obtain an Individual 404 Permit. If a possible exemp- 
tion does exist, the symbols, A, B, and C are used to designate 
the appropriate section of the regulations. These symbols are 


described as follows: 
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A = 33 CFR Section 323.4-2(a)(1) (Average annual flow of 


affected stream less than 5 cfs) 


B = 33 CFR Section 323.4-3(a)(1) (A pipeline crossing, the 
construction of which will not require a cofferdam or 


other flow-restricting device) 


C = 33 CFR Section 323.4-3(a)(3) (A minor roadway crossing 
requiring less than 200 cubic yards of fill below the 


normal flow elevation) 


In addition to the activities listed in the attached tables, 
other project activities that have not yet been specifically identi- 
fied may affect waters of the United States. Activities relating to 
the development of the proposed plant site fall into this category. 
These plant site activities may include pipeline crossings, roadway 
and railroad crossings, construction of small dam or other embank- 
ments, and minor relocation of stream channels. Streams located on 


the proposed plant site that could be affected are: 


1. Unnamed tributaries of Little Lightning Creek (tributary 
Lightning Creek, tributary Lance Creek, tributary Cheyenne 


River) 


2. Willow Creek and unnamed tributaries thereof (tributary 
Walker Creek, tributary Lightning Creek, tributary Lance 


Creek, tributary Cheyenne River) 
Since the average annual flow of these streams is less than 5 cfs, 


they qualify for exemptions under 33 CFR Section 323.4-2(a)(1). 


Additional exemptions may also apply depending on the activity. 
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175 LARAMIE RIVER... #SWSE 29° 06 go. 455 = & See NM BR ee 
191 BEAR CREEK, TRIB., 
Me 3 HORSE CREEK, TRIBs, See Se Os ne, Ee a 
Ne PLATTE RIVER SWNW fil 19 66 5 B 
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1 LITLE BUX ELuck Ch, 
TRIP., BUX ELDER Ck, 
TRIB., NURin PLATTE 




















Re Nwinw 2 32 74 2 AB 
2 JUNNARED T2ISuUTaRyY, usa yee aca tra Roe 2 eye MRC R SMe corel 
LITTLE BUX ELDER Cr. NWNE owe cWae 74 2 Ab 
3 UNNAMED TRIBUSrARY, 
Pe I TTLE SOX ELDER CK. NWNE Mer 2p ee a2 me he ye ee Sete Nae ate ales 
4 UNNAMED TRIBUTARY, 
LITTLE BOX ELDER CK. NWNE es 32 74 2 AB 
5 UNNAMED TRIBUTARY, >, sep ba EN ke aay MAREN, ud Ts) oo eet 
LIITLE UX ELDEX Cn. WESE 1 32 74 Z AB 
6 UNNAMED TRISuUTARY, 
RIG Tene een CR. NWSE «2 32) 74 20 smelt AB 
7 UNNAMED L£RIBULARY, 
LIITLE BUX ELDER CK. SESW 31 33 74 2 AB 
Be Uaiweheo TRYSUTA<), Me Pe ee RU eel minty: pA Say ial AE a ee 
LIITLE BUX ELDER CK. SawNw 6 32 73 2 AB 
9 UNWAMED TRHKIBULARY, 
Bee Ux ELDER CK. fkwNE 8 Oo) 1. 32 ONES ees Mee Ah er =e ele ae 
lu UNNAMED [RIBUTARY, 
LITTLE BOX ELDER CK. SESW 32 33 73 2 AB 
Cn aerren Tar reer ae Yoo oe ee i bee 
NOXTH PLATi£ RIVER NENW 28 33 73 2 AB 
2) SRDKALA GULCH, TRIB. 
5 NORTH PLATTE RIVER SWSE pe Re KW ote tact ALY ON Ag ieee a” =" ae 
Pee acre GULCH, TRIS. 
NORTH PLATYE RIVER SWSE 8B 32 73 2 AB 
PmemeeriteGILCHS STRIB. 2 Se mye ISA ol? potame a See ea i: 
NIKXTH PLATLVE RIVER NENW 26 33 73 2 AB 
15 UNWASED TRIBUTARY, 
Peer honAGIe GULCH Ue NWNE 2 SS etr eee 7.3 2 a ea 
lo LA PRKELE CREEK, 
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3 ieee  Swsw {Co SFiey, 2 8 ON ea PAY AO 2 Pa at 455 I Dy oa cortten  ~ Se ete na 
17 UNWAMED TRIBUTARY, 
LA PRELE CREEK ~  SEteW Pat 33 72 rade! AB 
RCV ter ge a bk ee ee 
LA PRELE CREEK NENE 30 33 72 2 AB 
19 NORTH PLATTE RIVER SESW 7 33 aA 2 NO 
Se ih Galteatadietiammeai 
A2S = 
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MAP AFFECTED TOWN- ACTIVITY POSSIBLE 
NR So siren 4D Y* SECTION SHIP RANGE CATEGORY EXEMPT. 
2u. NORTH PLATTE RIVER SESW 7 33 71 6 NO 
21 SOLDIER CK, TRIB. 
fo) NOR THEPLALDE SK. Wee Peder ie oat 71 ie er teas 
22 SOLDIER CREEK SESE 12 33 70 3 AC 
(23 UNNAMED TRIBUTARY, Cas! i eee 
——"NORTH PLATTE RIVER £NENW 2 or. 33 72 esc ute Vode rice 
24 UNNAMED TRIBUTHRY, 
SOLDIER CREEK NENW 8 33 int 2 AB 
— 25 UNNAMED TRIBULARY, ' ete ME So ss Oe aa Ti iy ieee outs 
SILDIER CREEK SESE 5 33 71 2 AB 
26 UNNAHED TRIBUTARY, P 
~ “SOLDIER CREE | ee Ee cee oma a ie sai iy | ye se AB 
27 UNNAMED TRIBUTARY, 
SOLDIER CREEK NENW 4 33 ie 2 AB 
™ 9G UNWNAEDITRIBULTARY, | SwAe Ss a AM ee st ee ee: 
SOLDIER CREEK NESE 33 34 rit 2 AB 
29 UNNAMED TRIBULARY, _ , Ae 
~~ SOLDIER Ckeck SwivW 3 Ae sm AB 2 AB 
30 UNNAMED TRibSUTARY, 
SOLDIER CREEK NWINE 20 34 wa 2 AB : 
—"31 UNNAMED TRIBULARY, | aay Ts eds earemmatn Wi ri 
SOLDIER CREEK NWNE 26 34 jae 2 AB 
32 UNWAMED TRIBUTARY, | oe ar oan ey rire UN Le fue 
SOLDIEK CkKEEK SESW 23 34 ay 2 AB 
33 UNNAMED TRIBUTARY, 
SOLDIEK CRrEK SWhw 23 34 71 e2ue AB 
34 #UNNAMED TRIBUTARY, re ie St ES : 2) 
‘SOLDIER CREEK NENE 28 34 71 3 AC 
35 UNNAMED TRIBUTARY, 2 3 TS ee re ae 
SULDIER CKrLER NE Silt gen lS 34 71 2 AB 
30 UNNAMED TRIBULARY, 
SULDIER CRKCEK SENW 15 34 Wi 2 AB 
Ss) HARVEYIGULCH,ITTRIB., ai * igi 
NORTH PLATIYE RIVER NESW 25 34 71 2 AB 
mesCe UNNAMED IRDGMWALRER Nae ca a RES se Ae A 
CK, TRIB,LIGHTNING 
CK, TRIB,LANCE 
CK,TRIB,CHEYENWE RiGee woe 
RIVER NESW ERE 34 70 2 Ab 
39 UNNAMED TRIB,WALKER 
— __ __CK, TRIB, LIGHINING - bol eee. Ai 
CK, TRIB, LANCE te ’ re ras Me . 
CK, TRIB, ChEYENIE 
RIVER NWSE 8 34 70 2 AB r 
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___CK, TRIB, LIGHTNING 


| woe 
43 


4b 
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— 5u 





S51 


= v4 


_ UNNAMED 


CREEK | 


_TRIB., LIGHTNING _ 


CK,TRIS,LANCE 
CK, TRIB,CHEYENNE 


REVERS bj 


UNNANED TRIB, WALKER 
CK,TRIB, LIGHTNING 
CK, TRIB, LANCE 
CK,TRIB,CHEYENNE 
RIVER 

LIGHTNING CREEK 
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<SENE) ¢ | 
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Be TR eb CATR ING Ss 
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Se LPRILE DIGHINING VICK, 
TRIB.,LIGHINING 
CREEK 
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SECTION SHIP RANGEVCATEGORY EXEMPTS + 
sk) thse Serer Ne Nee CRS gn” SINE a. = SO ae 
4 34 70 2 AB 
4 35 100" 4 AC 
23 35 71 2 AB 
Pa 35 71 2 ry Ws bocur oe 
23 elie al) 235 71 2 Rape. 
14 35 71 3 AC 
(em esGn SS ewe? Tike yO 2a A AB: S 
rae 35 71 Ogee Ba tol 
3 34 71 2 AB 
3 34 Paes ots AC 
Tey) aaa TMi 2 mea tous ee). 
35 35 7 2 AB 
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UNNAMED TRIBUTARY, 
LITTLE LIGHTNING Ck, 


TRIB., LIGHTNING 


CREEK 
UNNAMED TRIBUTARY, 
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TRIB., LIGHINING 


CREEK 
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ie 


ie, 


6U 


61 


be 
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~ CREEK 


ees 


WRT 3) 


TRIB., 


LITTLE LIGHTNING CK, 
TRIB., LIGHTNING | 





LITTLE LIGHTNING 
GREER 


“DITTLE LiGnTwlhG 


CREEK 
UNNAMED TRIBUIARY, 
THPBS, LITTLE ». * 
LIGHTNING CREEK 
UNNAMED TRIBUTARY, 
TRIB., LITTLE _ 
LIGHTNING CREEK 
UNNAMED TRIBUTARY, _ 
TRIMS PPLITTLE 
LIGHTNING CHEEK 
UNNAMED TRIBUTARY, 
TRIB., rue Oe. 














LITTLE 
LIGHTNING CREEK 


_UNHAMED TRIDULARY, 
TRIB., 





DILTbe 
LIGHTNING CREEK 
UNNAMED TRIBUTARY, 
PLPrLe- 
LIGHTNING CREEK 
UNNAMED TRIBUTARY, 
LITTLE 
LIGHTNING CREEK 
UNNAMED TRIBUTARY, 


TRIB. 7 LEP LSLE 
LIGHTNING CKEEK 
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4AP AFFECTED TOWN- ACTIVITY POSSIBLE 
le SC STREAM 840", SECTION. SHIP __ RANGE. CATEGORY. EXEMP Te. _. 


66 UNNAMED TRIBUTARY, 


TRIB ew, LITTLE, 2 ee 


LIGHTNING CREEK SWNE 28 35 10 & AC 
67 UNNAMED TRIBUTARY, y 
AR Or capeeils elgl leben’ 28 ee ee Ae ON NR ae Se Eo ee 0 SUED erty Se on nan eae a Ln A A 














LIGHTNING CREEK SESE 16 35 70 4 AC 
68 UNNAMED TRIBUTARY, 
____LIGHTNING CKEEK SWSE 33 36 TO anes 4 AC gs 
6Yy UNNAMED TRIB,BOX 
CK, TRIB,LIGHINING 
MPGETCTE CANCE. nee tt ae righ eae 
CK, TRIB,CHEYENWE 
RIVER NWSE 21 36 70 4 AC 
S70 bOA CREEK MeSEobar sw 9s ete Raster 4 A Nee ace 
71 UNNAMED YRISUTARY, 
BOX CREEK SENE 9 36 70 & AC 
Re eee eae eee a u cok A a 
BOX CREEK SWSW 34 37 70 4 AC 


73 %$IRtTON DkAw, TrIbB. 
REEVES DRAW, IKIbBe 
Dwti—CK,. -CRIBs 














. LIGHTNING CK. SWSW 45 37 70 4 AC 
74 UNNAMED TRIBUTARY, ae he oleae : ry ae ome ner 
KEEVES DRAW NWSW 10 37 70 4 AC 
45 REEVES DRAW SWNW 10 37 70 4 AC 
Bio DRY CREEK NWN WT eon lo EMA 70 4 AC 
77 SHeELDOW DRAW, TRIB., 
DRY CREEK NWNW ' 34 38 70 4 AC 


76 UNNAMED TRI8,AWILLOW 4 - Me) 
DRaw,TKI3,DRY FURK 
CHcYENNE R, TRId, 
Meee, Gal YRUNE RIVER Js ny NASE 3. 238 70 4 Bier as 
79 UNNAMED TRIB,WIULOW 
DRawW,TRIB,DRY FORK 
ete o ol SOR POM se i i eee ee a a Se cies Calin =e ae 
CHEYENNE RIVER SWNE 3 38 70 4 AC 
BU UNNAMED TRI3,W1LLOW | 
mee URGW TRIG, DEY ar ORK = P A Del en a eee ne 
CHEYENNE k, TRIB, 
CHEYENNE RIVER NWSE 34 39 70 4 AC 
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MAP - AFFECTED TUWN- *- *“ ACTIVITY POSSIBLE 

NR STREAM _ ‘40! SECTION SHIP RANGE CATEGORY EXEMPT. 


b1 UNNAMED TR18,WILLOW 
DRAW,TRIB,DRY FORK 
ar, CHEYENNE RK, [RI8, 




















. CHEYENNE RIVER SENE 34 39 70 4 AC 
82 CONLEY DRAW, TRIB., 
WILLOW DRAW ~ SWNW A aces ey I0 4 AC - 
83 UNNAMED TRIBUTARY, 

WILLOW DRAW NWNW 35 39 70 4 AC 
Ma eet R COTARY eo WO ag 

WILLOW DRAW NWSW 26 39 70 4 AC 

85 WILLOW DRAW NESE 22 39 70 4 AC 
86 DRY FORK CHEYENNE ie ee, 
RIVER SwSW 14 39 70 4 AC 
87 FORD DRAW, TRIB., 
Meee DRY PORK CHEY RIV... NWNE 14 39 70 4 AC 
B86. UNWAMED TRIBUTARY, 

DRY FORK Cn&Y KIVEK SESE 11 39 70 4 AC 
—" “BY “UNWAWED TRIsSUIARY, re ae | iri aM cet ikaiser f, 5« 

DRY FORK CHEY KIVER NwSw 12 39 70 4 AC 

9u BAD CREEK, IRIB., 
| OEY FORK CHEY«_ RIVER NENW” 12° * 39 70 4 AC Cn 
91 wOODY CREEK, TRIB., 
Me (OGY CEORK CHEY "RIVER SWSE0 oo nie 39 air AD 4 AC Je 
POMMRCTNE NO TRIGUTARY, 0 0} wc. 
WOODY CREEK SWSE 1 39 70 4 AC 
93 UNNAMED TRIBUTARY, i 
BemeeeWOUOUY CREEK. | USEWE “™ + ORD 70 4 AC 
94 UNNAMED TRIBUTARY, 
oe WOODY CREEK SHSW. 31 40 69 4 AC 
95. UNwAMED TRIBULARY, Se Aai Cay Ca aE ce ea . 

DRY FORK CHEY. RIVER’ SENW 31 40 69 4 AC 
96 UNNAMED rRIBUTARY, 
— DRY FORK CHEY. RIVER NawNE 31 40 69 4 AC 
97 UNNAMED TRIBUTARY, 

BOCYeRURK CHEN SeRIVER: “SCENE  —--308 oe 40 69 AC ‘7 








9b COAL BANK Draw, 
TRIB., ANTELOPE CK, 
TRIB., DRY FURK 


Pare Ve nee SOU GENE a. 192) -40 2 69° F 4 fF AC 
99 UNNAMED TRISUTARY, © 
Boece ane) eens Sobre 07 SO ba eee A 
¢e 
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BANNER PROJECT NO. 1803-5 ay aS 
| TABULATION OF PROJECT ACTIVITIES © . 17-JUL-81 
| AFFECIING WATERS OF THE UNITED STATES ~ PAGE 77 
MAP | AFFECTED TOWN- ACTIVITY POSSIBLE 
L NR ~~ STREAM '40 SECTION SHIP RANGE CATEGORY EXEMPT. 
10Vv UNNAMED TRIBUTARY, 
ANTELOPE CREEK | NESE 18 40 69 4 AC 
101 UNNAMED TRIBUTARY, 
ANTELOPE CREEK SENE 18 40 69 4 AC 
102 UNNAMED TRIBUTARY, ia mee. 
ANTELOPE CREEK NESW 7 40 69 4 AC 
103 UNNAMED TRIBUTARY, 
| ANTELOPE CREEK SWNw 7 40 69 4 AC 
| 104 UNNAMED TRIBUTARY, 
| ANTELOPE CREEK NWNW 7 40 69 4 AC 
_1uS_ UNWAMED TRKIBULARY, —_ toe, Soe 
ANTELOPE CREEK SESE 1 40 70 4 AC 
106 UNNAMED TRIBUTARY, 
mee. CANT ELOPE (CREEK | SESE Jee bs 40 70 4 AGEL is 
1U7 UNNAMED TRIBUTARY, 
ANTELOPE CREEK SENE 1 40 70 4 AC 
“08 UNNAMED TRIBUTARY, ete Ww By SPL ys a: SO aNS ur a oh Bs 8 
ANTELOPE CREEK SESW 360 41 70 4 AC 
109 UNWAMED TRIBUTARY, 
110 ANTELOPE CREEK SWNE 35 41 70 4 AC 


Pier COHGUPINE CK., TRI5. 

















ANTELOPE CK, BEISENW. 32> _ 43 70 4 AC ARES 
112 PORCUPINE CK., YIkKIB. 
ANTELOPE CK. SENW 35 41 70 4 AC 
Be) 13) PORCUPINE) CK TRIB. pa e as Peay: ® 
ANTELOPE Ck. NWNW 35 41 70 4 AC 
114 PORCUPINE CK., TRIB. 
Seen Oo eee tC Kae) BS PGLNESE 8 21. CC HY TO 4a 
115 PORCUPINE CK., TRI4. : 
ANTELOPE CK. SwWNE 21 41 70 4 AC 
—116 PORCUPINE CK., TRIb. teen nee N SS eee cy ie ee ea ei Dees DY 
ANTELOPE CK. SWSE 16 41 70 4 AC 
117 POKCUPINE CK., TRIB. 
mm. DANTE LOPE CK PUDWSWNE 16 41 70 4 RG eee At oe 
118 PORCUPINE CK., TRIB. 
ANTELOPE CK. SENE 16 41 70 4 AC 
119 UNNAMED TRIBUTARY, er e 
WALKER CREEK SWNE 11 34 70 5 AB 
120 WALKER CREEK © NWSE 11 34 70 5 AB 
—_— € 


ANTELOPE CREEK NWSW 36 AAP ee) One 4 Wee Chesed 
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BANNER PROJECT NO. 1803-5 : 
L ~ TABULATION OF PROJECT ACTIVITIES 17-JUL-81 
AFFECTING WATERS OF THE UNITED STATES PAGE 8 
—_ 
| MAP AFFECTED TOWN- ‘ACTIVITY POSSIBLE 
' NR_ STREAM *40' SECTION SHIP RANGE CATEGORY EXEMPT. 
121 UNNAMED TRIBUTARY, 
WALKER CREEK NENW 24 34 70 5 AB 
“122 UNNAMED TRIBUTARY, 
WALKER CKEEK SWNE 24 34 70 5 AB 
/ 123 UNNAMED TRIBUTARY, : 
aa WALKER CREEK NWSE | 30 34 69 5 AB ' 
124 UNNAMED TRI8UIARY, 
WALKER CREEK SESE 30 34 69 5 AB 
F725 UNNAMED TRIBUTARY, 
- WALKER CREEK NWSW 32 34 69 5 AB 
126 UNNAMED TRIS,SIMPSON ; : 
DR,TRIB,WEST FORK i 
SHAWNEE 
CK,TRI86,SHAWNEE 
CK,TRIB,Ww. PLATTE 
RIVER NENE 9 33 69 5 AB 
127 UNWAMED TRI8,SIMPSUN 
Me SPDR TRIE ;WEST “FUKK = it: a’ 
SHAWNNEE 
CK,TRIB,SHAWNEE 
S © CK/TRISB,N.. PLATTE sit, 
; RIVER NESE 10 33 69 5 AB 
| 126 UNNAMED TRIB, MIDDLE aod E 
FORK SHAWNEE CK, thts | 
TRIB, SHAWNEE CK. SESW 11 33 69 5 AB 
129 UNNAMED TR1s8, MIDDLE 
Mee MPPPORK SHAWNEE°CK, 
TRIB, SHAWNEE CK. NWNE 14 33 69 5 AB 
130 UNNAMED TR18, MIUDLE oiling sities 
FORK SHAvNEE CK, | f: 
TRIB, SHAWNEE CK. NENW 13 33 69 5 AB 
131 UNNAMED TRIB, MIDDLE 
| FORK SHAWNEE CK, 
TRIB, SHAWNEE CK. ~SENE 1 33 69 5 AB 
132. UNNAMED TRIB, MIDDLE pesaeegiee tn) epee 
FORK SHAWNEE CK, .. _ renee eek et 
TRIB, SHAwWNEE CK. NESW 18 33 68 5 AB 
133 UNWAKED TRIS, EAST porte wn a 
PORKSSHAWNEE “CREEK, °°... 
TRIB., SHAvwEE CREEK NENW 29 33 68 5 AB 
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BANNER PROJECT NO. 1803-5 His 
TABULATION OF PROJECT ACTIVITIES © . 17-JUL-B81 
AFFECTING WATERS OF THE UNITED STATES ’ PAGE 9 
‘MAP - AFFECTED TUWN- ACTIVITY POSSIBLE 
NR =: % STREAM 7 '40' SECTION SHIP RANGE CATEGORY EXEMPT. 


134 UNNAMED TRIB, EAST 
| FORK SHAWNEE CREEK, 





TRIB., SHAWNEE CREEK SENW 29 33 68 5 AB 
135 EAST FORK SHAWNEE . | 
_ CREEK ° SESE _—_—s29 33.68 5 AB ee 


136 wHACKOFF CREEK, 
TRIB, EAST FGRK 


SHAWNEE CREEK - SWNW a3 33 68 = AB 
137 UNNAMED TRIBUTARY, 
WHACKOFF CREEK NESW 33 33 68 bo) ~ AB 


136 UNNAMED TRIBUTARY, poe? 
EAST FORK SHAWNEE 
CREEK SENW 4 32 68 = AB 
EAST FORK SHAWNEE . 
CREEK SESW é a2 68 ie AB 
(40 UNNAMED TRIBUTARY, = i ea ale ’ 
EAST FORK SHAWNEE 
CREEK NWNE 9 32 68 5 AB 


(141 UNNAMED TRIBUTARY, paren ea ao Y 
LOST CREEK, TRI8., . 
NORTH PLATIE RIVER NWSE 9 32 68 5 AB 
|.142 UNNAMED TRIBUTARY, ge oe ee tne ee z 
LOST CREEK, TRI#., 
. NORTH PLATTE RIVER SWSE 9 32 68 5 AB 
Beem PME OSTRIBUDARY, — ae rer 
| LOST CREEK, TRIB., 
NORTH PLATE RIVER SWNE 16 32 68 5 AB 
144 UNWAMED TRIBUTARY, 
LOST CREEK, TRIB., 
NORTH PLATTE RIVER NEWE 21 32 68 5 AB 
Meroe NAMED TRIBUTARY, et a 2 , ae 
LOST CREEK, TRI1B., 
NORTH PLATTE RIVER NWSW 22 32 68 5 AB 
146 UNNAMED TRIBUTARY, an? rae Mee tal Ge as re, eS PA a soe 
LOST CREEK, TRIB., 
NORTH PLATYE RIVER SENW of 32 68 5 Ab 
J147 UNNAMED TRIBUTARY, _ 


LOST CREEK, TRIB., ‘ 
NORTH PLATYE RIVER NWSE 27 32 o8 5 AB 
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a : TASULATION OF PROJECT ACTIVITIES 17-JUL-81 
AFFECTING WATERS OF THE UNITED STATES PAGE -10 
pe? AFFECTED 2° “TOWNe | > ACTIVITY POSSIBLE 
im STREAM 140' SECTION SHIP RANGE CATEGORY EXEMPT. 
| 148 LOST CREEK SENE 34 32 68 5 B 
149 UNNAMED TRIBUTARY, 
ij 0) LOST CREEK NESW 2 al 68 5 AB . 
| 150 UNNAMED TRIBUTARY, , a 
MUDDY CREEK, TRIB., : 
) NORTH PLATTE RIVER SWNE 30 31 67 5 AB 
| 151 MUDDY CREEK NENW 32 31 67 5 B 
152 SEANISH CREEK, . 
= MUDDY CREEK NENE pee) a ee nme tr 


153 BeyRED TRIB., 
WILLOkK CREEK, TRIB., 
MUDDY CREEK NWNW 24 30 he 5 AB 
154 UNNAMED TRIB., : 
WILLOW CREEK, TRIB., 


— MUDDY CREEK | NWNW: #82405 #830, S67 ors AB 
-4155 wILLOW CREEK NWNE 24 30 67 5 AB 
560 UNNAMED TRIBUTARY, 
WILLOW CREEK SWSW 20 30 66 5 AB bi 


(157 UNNAMED fPIBUTARY, 
BRJOM CREEK, IrRIb., 
NOKTH PLALLE RIVER SWNE 3 29 66 5 AB 
158 UNNAMED TRIBULARY, 
it BRUOM CREEK, TKIB., wer rate 
~ NORTH PLATYE RIVER SWSE *3 #2290 7.  **66. 5 AB 
1159 UNNAMED TRIBUTARY, 
BROOM CREEK, TRIis., 
“NORTH PLAITE RIVER  #NWSW 14 29 . 66 = AB 
160 #6ROOM CREEK SWNE 23 29 66 5 AB 
161 UNNAMED TRIBUTARY, 
PATTEN CkEEK, TRIb., a Doe eS 
BRUOM CREEK SWNW 25 29 66 5 AB 
162 UNWAMED TRIBULARY, 


PATTEN CkKEEK, TRIB., 

















BROOM CREEK SWSE 25 29 66 5 AB 
1603 PATTEN CREEK NENE 36 29 66 ar3 AB 
1164 UNNAMED TRIBUIARY, a ‘ 

PATTEN CREEK SWNW 6 28 65 5 AB 
165 SAM DRAW, TRIB., 

PATTEN CREEK SESE 8 6 AB 


166 UNNAMED TRIBUTARY, ; 
____ WHALEN CANYON, 

YRIB., N. PLAITE 

RIVER SENW 20 28 65 5 AB 
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AFFECTED TOWN- 
STREAM _ ___'40' SECTION SHIP RAI 
UNNAMED TRIBUTARY, 
WHALEN CANYON, 
TRIB., N. PLATTE 
RIVER NENW 29 28 65 
UNNAMED TRIBUTARY ioe 
wHALEN CANYON, 
TRIB., N. PLAITE 
RIVER NESW 17 27 65 
WHALEN CANYON SENW 29 27 65 
wHALEN CANYON SENW 32 27 65 
NOKTH PLATTE RIVER NESW 5 26 u65 
UNNAMED TRIBUTARY, 
LARAMIE RIVER, 
OTe sk thal 00a hada Sat a lt la 
KIVER SENW 20 26 65 
UNNAMED TRIBUTARY, 
EE Ns 
TRIB., NURTH PLATTE 
RIVER NENW 29 26 65 
UNWAMED TRIBUTARY, Aad Sr ae ae . 
LARAMIE RIVER, - 
TRIB., NORTH PLATTE 
eer i VER eee NESW 290.49 26 65 
LARAMIE RIVER SWSE 29 26 65 
UNNAMED TRIBUTARY, 
LARAMIE RIVER _ Eee ok Ne SEY Bons eat A _65 
UNNAMED TRIBUTARY, 
LARAMIE RIVER NESE 32 26 65 
UNNAMED TRISUIARY, ss \ Basta pase le etna 
LARAMIE RIVER NESE 8° 25 65 
UNNAMED TRIBUTARY, 
_LARAMIE RIVER sad, NR a ie a ae __ 65 
UNWAMED LfR1lS5ULTARY, 
LARAMIE RIVER NWSE 17 25 65 
_UNNAMED TRIBUTARY, _ dh linet) Ratt pwn ae! ee 
DEER CREEK, TR1#8. 
NORTH PLATIE RIVER SENW 32 25 65 
PUEBR. CREEK .* SESW _ oe) 24 65 _ 
UNNAMED TRIBUTARY, 
DEER CREEK SESW 8 24 65 





iJ =JUU=84 
PAGE 11: 


ACTIVITY POSSIBLE 


RANGE CATEGORY EXEMPT. 


AB 
5 AB 
5 AB 
5 AB 
5 NO 
5 AB 
5 AB 
5 AB | 
5 B 
ia AB 
5 AB 
ag LS ei A RB A Ss 
5 AB S 
5 AB 
5 AB 
5 AB 
5 AB 
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=n | TABULATION OF PROJECT ACTIVITIES 17-JUL-81 
oo See AFFECTING WATERS OF THE UNITED STATES PAGE 12 
“MAP: =.° 33% AFFECTED pe SOR Oe SP OWN] - ACTIVITY POSSIBLE 
ENR 2: <*. STREAM: : ‘40' SECTION SHIP RANGE CATEGORY EXEMPT. 
| 184 CHERKY CREEK, TRIB., 
CLOSED BASIN SESW 7 24 65 5 AB 
[185 UNNAMED T TRIBUTARY,. ) | : 
CLOSED BASIN SWSEe oO tes 7 23 65 tS CAB 
1 186 UNNAHED TRIBUTARY, 
CLOSED BASIN NENW 18 23 65 5 AB 
187 UNNAMED TRIBUTARY, 
CLOSED BASIN NWNW 19 
({YBe UNNAMED TRIBUTARY, 
CLOSED BASIN SiWWNW 19 23 65 
| 189 UNNAMED TRIBUTARY, 
CLOSED BASIN SESE 2 ae 23 66 25 AB i‘ 


190 UNWAMED TRIBUTARY, 
BOX ELDER CKEEK, 
! TRIB., CLOSED BASIN #£NENE : | AB 
' 291 BEAR CREEK, TRIB8., 
HORSE CREEK, TRI1B., 

















“a Ne. PLATTE RIVER ~~ SWNW iis 19 66 5 8B 
192 UNNAMED TRIBUTARY, i 
BEAR CREEK . SwSW 14 19 66 5 AB 
193 “LITTLE BEARCREEK; ners a ide it Mig 
| TRIB., BEAR CREEK SWSE 3 18 66 5 B 
; 194 UNNAMED TRIBUTARY, ; 
[CLOSED BASIN Stee SeNWiee or yO. eyiel Ge 6O°no 1. ae ABiusa) a 
195 UNNAMED IRIBUTARY, 
LITTLE BEAR CREEK NWSW LS) 16 66 Ss AB 
* 196 UNNAMED TRIBUTARY, Pe an a a a a aes: 
| LITTLE BEAR CREEK SWSW iS 18 66 5 AB 
197 UNNAMED TRIBUTARY, ; : a 
~ BLIITE BEAR CREEK £NwNW 22 18 665. 5 ABee: 
198 UNNAMED LRIBULAKY, 
| HORSE CREEK NWNW phd; 18 66 5 AB 
"199 UNNAMED TRIBUTARY, 
! HORSE CREEK SwWSW 27 18 66 5 AB 
___Z00 UNNAMED TRIBULARY, : 
HORSE CREEK NwSW 34 1% 60 5 AB 
201 UNNAMED TRIBUTARY, 
HORSE CREEK NWNW 3 17 66 5 AB 
; 202 HORSE CREEK NwSwW 3 Sy wo’ Gaae Cte 
203 UNNAMED TRIBUTARY, 
- HORSE CREEK NENE 16 17 66 5 AB 
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AFFECTED TOWN- ACTIVITY POSSIBLE 
STREAM =o *40' SECTION SHIP RANGE CATEGORY EXEMPT. 
UNNAMED TRIBUTARY, 
HORSE CREEK NESE 16 17 66 5 AB 
UNNAMED TRIBUTARY, 
HORSE CREEK NENE 21 17 66 5 AB 
TRAIL CREEK, YRIB-, _ | PbS Ne one: | 
HORSE CREEK SESE 28 17 66 5 AB 
CHIVINGTON DRAw, 
TRIB., SPRING CK. 
TRI8., LODGEPOLE CK. NWNW 34 17 66 5 AB 
UNNAMED TRIBUTARY, 
CHIVINGTUN DRAW —___ NwSW 34 17 66 5 AB_ 
UNNAMED TRIBULARY, 
CHIVINGTON DRAd NWNW 3 16 66 5 AB 
10. UNNAMED TRIBULARY, = ¥ rare fat 
CHIVINGTON DRAw SWNW 3 16 66 5 AB 
UNNAMED TRIB., 3 
_ ANTELOPE DRAw,_ if 

TR1B., CHIVINGTUN 
DRAW NWNW 10 16 66 5 AB 
ANTELOPE DRAW = _NWNW 10 16 66 5 AB 
UNNAMED TRIBUTARY, 
ANTELOPE DRAW SwSW 10 16 66 4 AB 
__UNNAMED TRIBUTARY, _ ; : 
ANTELOPE DRAw NWNW 15 16 66 5 AB 
UNNAMED TRIBUTARY, ; 

______ ANTELOPE DRAW SWSW 15 Logmeees 5 AB 
UNNAMED TRISUTARY, 
ANTELOPE DRAW SWNW 22 16 66 5 AB 
ROME CICISUIARY, Oo te) oo at ae ard ah pee ee Se 
ANTELOPE DRAw| SWNW 29 16 66 5 AB 
UNNAMED TRIBULARY, 
ANTELOPE Draw _ SwSW Ph ees Coe 60. S AB 
UNNAMED TRIBULARY, 
LODGEPOLE CREEK SWNW at 16 66 5 AB 
UNNAMED TRIBULARY,_ Ra ee Za race ete 
LODGEPOLE CREEK SWSW a9 16 b6 5 AB 
UNNAMED TRISUIARY, 
LODGEPOLE CREEK _____SWSW 27 16. 66 5 AB 
UNNAMED TRIBULFARY, 
LODGEPOLE CREEK NWNW 34 16 66 5 AB 
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ACTIVITY POSSIBLE 


MAP AFFECTED a TOWN- 
NR . STREAM '40' SECTION SHIP RANGE CATEGORY EXEMPT. . 
223 LODGEPOLE CREEK NENW 3 15 66 5 B 
224 UNNAMED TRIBUTARY, f 
LODGEPOLE CREEK SESE 3 15 66 5 AB 
225 UNNAMED TRIBUTARY, 
NINEMILE DRAb, ‘ 
_ TRIB., LODGEPILE 
CREEK SWNW 11 15 66 5 AB 
226 UNNAMED TRIBUTARY, rc 
NINEMILE DRAW, 
TRIB., LODGEPOLE 
CREEK NWSW 11 15 Pe6btas aes 5 AB 
227 NINEMILE DRAw. SWNE 14 15 66 5 AB 
4 226 UNNAMED TRIBUTARY, 
NINEMILE DRAW SENE 23 15 66 5 AB 
229 #UNNAMED TRIBUTARY, 
LODGEPOLE CREEK SESE 25 15 66 5 AB 
30 UNWAMED TRIBULARY, ia ot, tee 
MUDDY CREEK, C[RIB., 7 : a 
LODGEPOLE CREEK SENE 1 14 66 5 AB 
|) 231 UNWAMED TRIBUTARY, | : 
EEN TOUCREEK,  IRIB., .~%j |= £-«  . a8 o ow” 
LODGEPOLE CREEK NWNW 7 14 65 5 AB 
232 UNNAMED TRIBUIARY, ae ae eke 
———s CROW CREEK, TR1b5., ase fate 
SOUTH PLATI£ RIVER SENE 32 14 65 5 AB 
233 UNNAMED TRIBUTARY, ; bal Ae 
CROW CREEK, TR1B., 
SOUTH PLATTE RIVER SESE 32 14 65 5 AB 
(234 CROW CREEK SWNE 5 13 65 Sina ine Bae ees 
b 235 UNNAMED TRIBUTARY, Pi 
CROW CREEK nWNW 8 13 65 5 AB 
230 UNNAMED TRIBUTARY, ee) i 
[me CLUSED BASIN © NESE. 4 . °&2,4d3° 608° oo) 5 AB 
237 PORTER DRAW, TRI8., 
PORTER CREEK, TRIB., eee hihi ioe 
CROW CREEK NWNW “36 13 66 5 AB 
236 LITTLE S1MPSUN 
CREEh, TRIb., ; 
SIMPSON CK. NESW J LTRs ty 66 5 AB 
239 UNNAMED TRIB,SIMPSON 
_ ____CK,TRIB,PORTER Wee cin Bo a ges 
CK,TRIB,CRuw 
CK, TRIB,S.~PLATTE 
RIVEK SESE 10 12 66 5 AB 
a wel 
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MAP AFFECTED TOWN- ACTIVITY POSSIBLE 


ee OLREAME 0 40!) SECTION: SHIP RANGE CATEGORY EXEMPT, 


240 UNNAMED TR16B,SIMPSON 





CK, TRIB,PORTER 

CK, TRKIB,CROW 

CK,TRIB,S-PLATTE : 

Beach were ier fe cle oP NWNE. ise E1200 ae 66 5 "AB "4 


241 UNNAMED TRIB, SIMPSON 
CK, tRI¢,PO<TER 























CK,TRIB,CROW 
CK,TRIB,S.~PLATTE : 
RIVER SESW i5 12 66 5 AB 
_242 UNNAMED TRIB., DWL o ; 
CREEK, TRIs., SUUTH 
PLATTE RIVecrk SWSE 21 12 66 5 AB 
Meee UNNAMED TRIB, OWL ; cs 
GREEN, TkRils., SOUTH 
PLATTE RIVER SESE 29 12 66 eS AB 
BAGesUNWAMED TRIB., OWL ae J 
CREEK, Tkis., SOUTH 
PLATTE R1Ver NENE 32 12 66 5 AB 
[eso UNNAMED TRIB., OWL a Mon: 
CREEK, TRIs,., SOUTH 
PLATTE RIVER ; NWSE 32 12 66 5 AB 
*** END REPORT **¥* 
@ 
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TABLE B-1 


GEOLOGIC BASELINE DATA 
ee 


Geologic Unit Description Geologic Resources 
SR nner ee 
Quaternary Alluvium (Qal) Lithology: Unconsolidated and poorly Ground Water: Supplies water to a 
Holocene and Pleistocene consolidated, clays, silts, sands, few domestic and stock wells in 
(Includes Arvada and and gravels, with cobbles and boulders LaPrele area of Converse County 
Kaycee Formations) (Love et al. 1977; Rapp 1953) (Rapp 1953) 

Depositional Environment: Continental; Mineral Resources: Gravel (Hausel et 
deposited by the action of creeks, al. 1979) 
streams, sheet flow drainage primarily 
in floodplains, terraces, and fans Fossils: Bison in Kaycee Fm at Carlile 
Arvada Fm. contains congeliturbation and near Moorcroft (Leopold 1954) 


features (Leopold 1954) 


Surface Morphology: Primarily underlies 
relatively flat area or gentle to 
moderately sloped areas, such as 
alluvial fans 


nn 


Dune Sand (Qs) Lithology: Fine windblown sand (Love Ground Water: Provides an infiltra- 
Holocene et al. 1978; Morris and Babcock 1960) tion medium for recharge from pre- 


cipitation (Morris and Babcock 1960) 


Depositional Environment: Continental; 
aeolian (Bates and Jackson 1980) 


Surface Morphology: Sand dunes (Bates 
and Jackson 1980) 


8 eee 


Sand and Loess (Qs1) Lithology: Loess and fine sand, as much 
Holocene as 20 feet thick (McGrew 1963) 


Depositional Environment: Continental; 


aeolian (Bates and Jackson 1980) 


Surface Morphology: Forms soil mantle on 
broad, flat surfaces (McGrew 1963) 


oo 


Slopewash (Qsw) Lithology: Clay, silt, sand, and gravel Ground Water: Yields small supplies 

Holocene (Morris and Babcock 1960; Rapp 1953). of water to a few domestic and stock 
Poorly sorted; all sizes from clay to wells in the LaPrele area of Converse 
boulders (Denson and Botinelly 1949) County (Rapp 1953) 


Depositional Environment: Continental; 
colluvial (Bates and Jackson 1980). 


Base of bluffs along N. Platte R. Valley; 
valleys of steep-sided tributaries; 
eastern escarpment of Hartville Uplift 
(Denson and Botinelly 1949) 


Surface Morphology: Generally overlies 
pediment slopes and occurs in relatively 
thin isolated patches (Rapp 1953) 


a ee ee ee 





Flood Plain Deposits (Qfp) Lithology: Fine to very coarse sand. and Ground Water: Yields small to large 

Holocene and Pleistocene gravel; contains lenses and beds of quantities of water to wells (Morris 
sand, silt, clay, sandstone, siltstone; and Babcock 1960; Lowry and Crist 
cobbles and boulders and large chunks 1967) 


of limestone (Morris and Babcock 1960). 
Usually less than 50 ft. thick; largest 
deposits in N. Platte R. Valley, Niobrara 
Creek, Broom Creek (Denson and Botinelly 
1949) 


Depositional Environment: Continental; 
fluvial (Bates and Jackson 1980) 


Surface Morphology: Underlies flood- 
plains in stream valleys (Bates and 
Jackson 1980) 
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TABLE B-1 


GEOLOGIC BASELINE DATA Continued 


SS 


Geologic Unit Description 


Geologic Resources 





Lithology: Unsorted, unconsolidated 
sand, gravel, cobbles, and boulders 
interbedded with lenses of clay and 
silt (Morris and Babcock 1960). 
Older deposits up to 100' thick; 
coarse-grained probably predate 
Platte R. canyon. Younger deposits 
5 to 50' thick; finer grained; 
present environment (Morris and 
Babcock 1960) 


Terrace Deposits (Qt) 
Pleistocene 


Continen- 


Depositional Environment: 
tal; fluvial 


Surface Morphology: Relatively flat, 
elongate terraces; can form steps 


(highest to lowest) (Morris and 
Babcock 1960) 


Ground Water: Can yield water to 
domestic, stock, and irrigation 
wells (Morris and Babcock 1960). 
Serves as localized infiltration 
areas for recharge from precipi- 
tation (Rapp 1953) 


Mineral Resources: Gravel deposits up 
to 20' thick along N. Platte and 
Laramie River Terraces (McGrew 1963) 


—_———————eee 


Gravel (Qg) 
Pleistocene 


Lithology: Gravel and boulder deposits 
containing some silt, fine sand, and 
bentonitic clay lenses (McGrew 1963) 


Depositional Environment: Continental; 


fluvial (McGrew 1963) 


Surface Morphology: Caps hills above 
present floodplain of North Platte 


and Laramie Rivers in Fort Laramie 
area of Platte and Goshen counties 
(McGrew 1963) 


___—— 


Ogallalla Formation (To) 
Miocene-Pliocene 


Lithology: Unconsolidated to well 
cemented, lenticular beds of sand and 
gravel, and silt, clay, and thin lime- 
stone (Lowry and Crist 1967). Attains 
a maximum thickness of 330 feet in 
Laramie County (Lowry and Crist 1967) 


Depositional Environment: Continental; 
fluvial and lacustrine deposits. 


Braided desert-type streams (Lowry. 
and Crist 1967; Bjorklund 1959) 


Stratigraphic Relationships: Rests in 


unconformable contact on underlying 
units (Bjorklund 1959) 


Surface Morphology: Generally underlies 
rounded hills and shallow valleys (Lowry 
and Crist 1967), although resistant beds 
may form cap rocks or ledges (Lowry and 
Crist 1967; Bjorklund 1959) 


Ground Water: Yields small to large 
supplies to wells. Most extensively 
developed aquifer in Laramie Co.; 
permeability variable due to hetero- 
geneity of formation (Lowry and Crist 
1967; Bjorklund 1959) 

Mineral Resources: Gravel (Hausel et 

al. 1979) 


Fossils: Invertebrate and diverse 
vertebrate fauna, including fish, 
birds, reptiles, and mammals re- 
ported from several localities in 
Platte Co., and in TI7N R66W, TI7N 
R65W, Laramie Co. (Cassiliano 1976) 






























































_papiteoned otyolent, 


4 ——s ee fo eae ee 
09 w7ew bledy oe) ‘opt bere —. betebdfnemeany ee ere 
‘ . Bi Peat one bet Aooae hee maul . " iash teed tee hea stot lever , 
($0002 deopded tan sberow) yiine eta tle 30 enered § dake ow 

, nolonwoléial bewlieso! ga. neeret weal ds Hopoded Gere. wiv @ wad 

inher sort gyentues vod aorta |, lta: NO ak @ wtesesh pore et A | 
\Et@) gee) wobsea ; atebere ¢ ~™ Jeukerp-eetecoit«*s 
d if asinoyeh yegnyet ..cogwes A azialt eh ; 
qe esinoged Jewat? ‘epnsuoned Lopes ae seentagg saab) joie (Moe bo val 

hon pt30l% BW aeols totes "Rw hag «} eyed) snamnartl yee nese ~ “pide 

| (C2! wore) eaoerseT yaw) olersat (Qed Goeedat haar” ae 


| (neon ‘aie tvetl: snobs dageall ma 


; falvedt glad me 
’ , y fy i y hl Ae : Pe 

salt vievivwin® teppei set a xedoud iy me we 

rr nynte awed sao pesonthed edeganle 7 a on ih 
bas «tenet (ieee! ot seigid) pola Gm 
tea Apeod na at bel > aie 
ae See 2 

a lt ce i Rh A a Ril Ml ee | ee ST cy glee Oe ee ee cee ah — 


wipe qe liniond toe fave? cpalagail 
ine ,iveed oot oie eae pideneare 
(£00) wogiwt) weeaet gelo ado tensew! 


‘ ho som. yw) 224 LADERA. aii aad » h 7 aa 
COPGL wyrdon) Sadyel? Diy een 


prada 4)1id wand re laden onions ih ; 
foal® advent Ye abu shoo!) Piven ty ; 
shanred occ al evavil «leben! bea iu 
seinen? gudienD bee edialt 40 aan ' 

(C00. weeben? 1) YM eae 


OR ee eS mE means et Ne ne ee ey ee ee ae 





caf 2 Ilpae wind? oye bowurd [iow as butahiionmonat  :yeniedehy 
(iveleneaes wet callow os ealingws i bees to phe’ va/eolaael , boocenms 
i 90 ehemcnd af tetropy ‘hectare sf white tem ceelo iba bie Lora 

ted 2 vod afd bas aywy ad | wees a. a tai hove. ramen! mae Ut peas 
222) bee towed) wobanerse? be ova) oong 2 gael GEC bo susédchts mombacen a - payoeys 
(8201 Gevidouia | tae! (Fae ane bus ¢yeral) qaaed ‘SPmpeRS , oh eae 4 

; { few i , 

29 leavall) lever ignguyeend dagenht (escnadal ‘QUSERGKiRML Innnaabscees fs) |, sa Rrana 

(eves . tn ; eTinngeh sigiacied be ladww lt js! ery ‘ 
+ ) oreo) emuenee eroveent Aehiewe “7 oe 

oorerlb bye gant t>enal \ahaacod feeet vonkdvale S¥OUL sats) bow i aie : ma 
\4ei% gelthwlont ,xkew) ofortetser ye ’ we aa 

“97 sisoaem ban ,anl coger .ebetd é ai espek 39 ” j ; i a) y 

wi eoizilsse! Jomeres aor) hetoeg |. Atiltloebes en gopiees eldapzo , i ft Se Be 

WEEE ONE HIST oh tne 666) HORI (eees tooth ation re To ay 

(Ovt! owetizowad) 193 olenwed a8 at ol Pg: as 

welingkon yl/ensand. rs sna AD Ned La re 

Cee went tew epltade bes @ i. Rs 
; vbet sendnhuyn depadats (00h pes roeel a 
hom enwad) hewbel #0 ala0n gaa exe% ven | a oS 
RE: bebe ~_ TE) [a 
LO TT 1A 6 em Se a eel Ran 


@ i 


* “ t ae 4h 4 Me 
an ‘ss ee ‘ yee be 
; °) iy 7 
iat oils hel yl # . fee Dart 


AD) e12 °C aye 4 ‘S aes 
aL, ieee? teri 
y fi 4 ‘a j 
ag! : ae = 
a 


WCEISE.GT - (1) 4 


Geologic Unit 


Miocene 


(Tcg) 
Late Oligocene to 
Early Miocene 





Arikaree Formation (Ta) 


Unnamed Conglomerate 


TABLE B-1 


GEOLOGIC BASELINE DATA Continued 
_———— ————______amETEIEETIEEITTERIETTIEIIEREEEEREEEEEEEREEEETEEEEEREEEEEEEEEREEEEEEEREEREEEEEEREEEEEEEEEEEEEEEEEEEE es 


Description 


Lithology: Loose to well cemented, very 
fine-grained to fine-grained gray to 
white or pinkish sandstone and silt, 
containing many layers and concretions 
of hard, tough sandstone, and a basal 
conglomerate consisting of poorly 
sorted pebbles, cobbles, and boulders 
in a fine-grained siltstone matrix 
(Morris and Babcock 1960; Lowry and 
Crist 1967; Rapp 1953). Attains a 
thickness of 1200 feet in Platte County 
(Morris and Babcock 1960) 


Depositional Environment: Continental; 
fluvial and minor aeolian deposits 


(Morris and Babcock 1960) 


Stratigraphic Relationships: Rests in 


unconformable contact with overlying 
and underlying units (Rapp et al. 1957; 
Morris and Babcock 1960), although 
Whitcomb (1965) indicates a possible 
gradational contact with underlying 
units in Niobrara County and McGrew 
(1963) indicates a gradational contact 
with underlying conglomerate in Fort 
Laramie area. 


Surface Morphology: Relatively resis-— 
tant unit which underlies extensive 


tablelands with little surface runoff 
or erosion, although where deeply in- 
cised by drainage forms badland topo- 
graphy (Morris and Babcock 1960; Rapp 
el al. 1957) 


Lithology: Chiefly gray, coarse-grained 
sandstone and conglomerate inter- 
bedded with conglomerate, gray fine- 
grained sandstone, and grayish-orange 
siltstone; attains a thickness of as 
much as 340 feet (McGrew 1963) 


Physical Characteristics: Many fractures 
and fissures present in weathered zone; 


some occur throughout most of formation 


Geologic Resources 





Ground Water: Yields small to 
moderate supplies to wells (Morris 
and Babcock 1960; Lowry and Crist 
1967) Springs reported along base 
of lower contact (Rapp 1953). 


Mineral Resources: Uranium (Hausel 
et al. 1979) 


Fossils: Abundant, diverse verte- 
brate fauna, including many mammals: 
rodents, perissodactyls (horse, 
rhino, chalicothere), artiodactyls 
(camel, oreodont). Many localities 
reported in T20N R67W, T24N R66W, 
T25N R66W, T25N R67W, T26N R66W and 
T27N R64W, Platte Co. (Schlaikjer 
1935a,b; McGrew 1967a, 1967b, 1967d) 





Fossils: Remains of horse and pecorans 
collected in western Goshen County 
(McGrew 1963) 


(Rapp and Babcock 1953). These fissures, 


which are as much as 2.5 ft wide, have 


presented hazard to traffic on_unimproved 
roads in Goshen County (Rapp et al. 1957) 


Depositional Environment: Continental; 
fluvial (McGrew 1963) 


Stratigraphic Relationships: Grades up- 


ward into Arikaree Formation in Fort 
Laramie area, and has a well-defined 
contact with underlying White River 
Formation (McGrew 1963) 


Surface Morphology: Forms boulder- 


strewn rounded hills, cliffs and 
ledges (McGrew 1963) 
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TABLE B-1 


GEOLOGIC BASELINE DATA Continued 


ae ee ec GS 


Geologic Unit 


Description 


Geologic Resources 





Brule Formation (Tbr) 
Middle to Late Oligocene 


Chadron Formation (Tc) 


Early Oligocene 


Lithology: Moderately hard, brittle 
bentonitic siltstone that contains 
channel deposits of sand and sand- 
stone, localized beds of limestone, 
moderately thick beds of clay, and a 
few beds of volcanic ash (Morris and 
Babcock 1960; Rapp et al. 1957). 
Attains a thickness of 450 feet in 
Plate County (Morris and Babcock 1960) 


Physical Characteristics: Strongly 
jointed, subject to internal erosion 


(Lowry and Crist 1967) 


Depositional Environment: Continental; 
fluvial, lacustrine, and mudflat de- 
posits (Morris and Babcock 1960) 


Stratigraphic Relationships: Rests in 
unconformable contact with overlying 
rocks and in both conformable and 
unconformable contact with underlying 
Chadron Formation (Morris and Babcock 
1960) 


Surface Morphology: Gently rolling up- 
land surface, with considerable relief 
where eroded; can also form badland 
topography (Morris and Babcock 1960) 


Weathering: Rock pink where fresh; 
almost white on weathered surfaces 
(Rapp and Babcock 1953). Weathers 
into cuboidal blocks and slabs, 
(Bjorklund 1959); fractures and 
fissures caused by weathering often 
filled with clastic materials, 
calcium carbonate, or barium sul- 
fate (Rapp et al. 1957; Morris and 
Babcock 1960) 


Lithology: Green, red, buff or brown 
loosely to moderately cemented benton- 
itic clay and silt, containing channel 
deposits of sandstone and conglomerate, 
with a lower variegated unit of fluvi- 
atile deposits, and minor lenticular 
beds of limestone and volcanic ash in 
the upper part of the unit (Morris 
and Babcock 1960; Rapp et al. 1957). 
Attains a thickness of 700 feet in 
Platte County (Morris and Babcock 
1960) 


Depositional Environment: Continen- 
tal; fluvial and lacustrine deposits 


(Morris and Babcock 1960) 


Stratigraphic Relationships: Rests 


in both conformable and unconformable 
contact with overlying Brule Forma- 
tion, and in unconformable contact 
with underlying older rocks (Morris 
and Babcock 1960) 


Surface Morphology: Upper unit 


weathers to produce gently undulat- 
ing topography characterized by 
small, well-rounded hills, although 
resistant sandstones can form small 
mesas; lower unit is loosely conso- 
lidated and is easily eroded (Morris 
and Babcock 1960; Rapp et al. 1957). 


Ground Water: Yields small to mod- 
erate quantities of water, primarily 
from fractures (Morris and Babcock 
1960; Rapp et al. 1957; Bjorklund 
1959) 


Fossils: Abundant, diverse vertebrates, 
including reptiles, birds, and small 
and large mammals reported from several 
localities in Platte County (Schlaikjer 
1953b; McGrew 1967c) 





Ground Water: Yields water 
under artesian pressure from 
coarse-grained channel deposits 
to many domestic and stock wells 
in Goshen County (Rapp et al. 1957). 
Good permeability only in sand- 
stone channels (Morris and Babcock 
1960) 


Fossils: Abundant, diverse 
mammalian fossils, including 
insectivores, rodents and 
perissodactyl (titanothere, 
rhino), from several locali- 
ties in southeast Converse 
County and North Platt County 
(Schlaikjer 1935b) 
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TABLE B-1 
GEOLOGIC BASELINE DATA Continued 
oS 


Geologic Unit Description Geologic Resources 
a ee ee ee ee ee et ee ie eee eee 


White River Group (Twr) Lithology: Predominantly a massive, Ground Water: Generally yields 
Oligocene (correlates with brittle, buff and pinkish brown- moderate to large supplies of 


water from fractures and con- 
glomerates (Rapp 1953; Lowry 
and Crist 1967; Whitcomb 1965) 


Brule and Chadron Formations) colored siltstone and claystone, 
with interbedded channel and 
lenses of sandstone and conglom- 
erate and some beds of volcanic 
ash and limestone; (McGrew 1963; Fossils: Vertebrate fossils 
Rapp 1953; Lowry and Crist 1967; (Lillegraven 1981). (See 
Love et al. 1977). Attains a Chadron and Brule Formations) 
thickness of about 1500 feet Brontothere, merycoidon, biorbia 
(Rapp 1953; Love et al. 1978) fossilia (Robinson et al. 1964) 


Depositional Environmental: Conti- 
nental; fluvial, aeolian, swamp and 


lagoon deposits (King and Beikman 
1978; Denson and Horn 1975) 


Stratigraphic Relationships: Rests 
in unconformable contact with 


overlying and underlying rocks 
(McGrew 1963; Robinson et al. 
1964) 


Surface Morphology: Generally con- 


cealed beneath rolling grasslands 
and flat-lying terrain (Sharp and 
Gibbons 1964; Whitcomb 1965). Can 
form cap rock, and cliffs and ledges 
(McGrew 1963; Sharp et al. 1964) 


Weathering: Where extensively frac- 
tured, outcrops can weather to appear 
as assemblages of small, loose blocks 
(Lowry and Crist 1967) 





Wasatch Formation (Tw) Lithology: Gray, brown, reddish- Ground Water: Yields small quantities 
Early Eocene pink, and buff conglomeritic to of water to stock and domestic wells 


fine-grained arkosic sandstone, 
siltstone, carbonaceous shale, 
many coal beds, and some varie- 


in central and western part of Powder 
River Basin (Whitcomb 1965). Yields 
water from lenticular sandstones, 





gated mudstones (Denson and Horn. 
1965; Love et al. 1978). May 

contain montmorillonite, derived 
from volcanic ash (Sharp et al. 
1964). Attains a thickness of about 
2000 feet (Love et al. 1978) 


Physical Characteristics: Generally 
poorly consolidated, but some well 


cemented, resistant sandstone beds 
are present (Coates and Moore 1978). 
Sandstones and claystones, even at 
depth, are weakly cemented and almost 
without cohesive strength (McGregor 
et al. 1978) ; 


Depositional Environment: Conti- 
nental; fluvial and swampland 
deposits (Denson and Horn 1975) 


Stratigraphic Relationships: Rests 


in unconformable contact with over- 
lying White River Group (Robinson et 
al. 1964) and both conformably and 
unconformably overlies Fort Union 
Formation (Sharp and Gibbons 1964) 


Weathering Characteristics: In-place 


weathering produces sandy and silty 
material containing variable amounts 
of clay (Coates and Moore 1978) 


8-G 


coal, and clinker beds; generally 10- 
15 g.p.m., but may produce several 
hundred g.p.m. (Breckenridge et al. 
1974) 


Mineral Resources: Gravel, coal and 


uranium (Hausel et al. 1979; Denson 
and Horn 1975). Clay usable for 
manufacture of brick, tile, refractory 
products and light weight aggregate 
(Breckenridge et al. 1974) 


Fossils: Significant, highly diverse 


mammalian faunas in south central 
Wyoming: insectivores, primates, 
carnivores, perissodactyls, artio- 
dactyls, lizards, turtles, and croc- 
odiles (Emry 1975). Fossil plants 
and freshwater mollusks found at 
many places in western part of Powder 
River Basin (Robinson et al. 1964) 
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TABLE B-1 


GEOLOGIC BASELINE DATA Continued 


—_—_—————— rr 


Geologic Unit Description 


Geologic Resources 





Lithology: Fort Union Formation, 
Undivided (Tfu): Sandstone and 
shale; sandstone ranges from hard, 
thin bedded, and ferruginous, to 
soft, massive, sugary textured, and 
containing large ferruginous concre- 
tionary masses; shale is generally 
dark, soft, arenaceous, and carbon- 
aceous; attains a maximum thickness 
of 2800(?)feet in La Prele area of 
Converse County (Rapp 1953) 


Lebo Member (Tf£l1)- Fine to coarse- 


grained drab to dark gray sandstone, 
finely conglomeritic in part, inter- 
bedded with drab siltstone, claystone, 
shale, and thin coal beds; attains a 
thickness of 2800 feet (Denson and 
Horn 1975; Love et al. 1978). Thick- 
ness in Campbell County about 500 ft. 
(Breckenridge et al. 1974) 


Tullock Member (Tft)- Interbedded 


sandstone, siltstone, shale, carbon- 
aceous shale, and thin coal beds; 
sandstones tan to buff, massive to 
thin, and evenly bedded; shales dark 
grey to brown; attains a thickness 
of 1500 feet (Denson and Horn 1975; 
Love et al. 1978) 


Physical Characteristic: Commonly 


poorly consolidated or unconsolidated 
(Coates and Moore 1978). Rock so 
weak that it must be considered as 

a strong soil; siltstones and shales 
behave plastically at high natural 
moisture conditions. "The rocks have 
very low tensile and compressive 
strengths (as determined by testing), 
which suggests the need for very care- 
ful design of slopes, mine faces, and 
pit floors" (McGregor et al. 1978). 
Strength and deformation properties 
degrade with time, following excavation 
of highwalls (Savage and Smith 1978) 


Depositional Environment: Continental; 


fluvial and swampland deposits 
(Denson and Horn 1975; Sharp and 
Gibbons 1964) 


Fort Union Formation 
CTEuy TEL Ee) 
Paleocene 


S i hic R ionships: Rests 
in both conformable and unconform- 
able contact with overlying Wasatch 
Formation (Sharp and Gibbons 1964). 
Rapp (1953) reports the Fort Union 
Formation to unconformably overlie 
the Lance Formation in the La Prele 
area of Converse County, although 
studies by Robinson et al. (1964); 
and Sharp and Gibbons (1964) indicate 
that this contact is conformable in 
places 


Fossil: 


Mineral Resources: Coal and uranium 


(Hausel et al. 1979). Clinker 
(Breckenridge et. al. 1974) 


Invertebrates, plants, and 
vertebrates, including fish, croco- 
dile, turtle, and a wide diversity 
of mammal remains reported from 
Sweetwater County (McGrew and Bown 
1976). Fragments of leg bones and 
turtle shells found in Niobrara 
County (Clemens 1963). Arboreal 
mammals, garfish, and flora typical 
of environment within 1000 feet 
above sea level (Sharp et al. 
1964). Freshwater invertebrates, 
numerous flora (Wegeman 1918) 
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TABLE B-1 


GEOLOGIC BASELINE DATA Continued 


—_—_—_—_—_—_——_——_—_——————_——— 


Geologic Unit 


Description 


Geologic Resources 


——————————-n—~—oer ee 


Fort Union Formation 
(Troy Tfl, TLt) 
Paleocene 
(con't) 


Surface Morphology: Sandstones form 
resistant cap rocks and mesas and 


broad dipslopes in highstanding 
country; silty upper member forms 
valleys; can form badlands, and 
alternating narrow valleys and 
sharp-crested ridges (Whitcomb 
1965; Robinson et al. 1964). Fused 
bedrock (clinker) forms hilltops 
and edges of uplands; mainly flat- 
topped and hummocky hills (Coates 
and Moore 1978) 


Weathering Characteristics: Weathers 


to silty and sandy material contain- 
ing variable amounts of clay (Coates 
and Moore 1978) 


a 


Lance Formation (K1) 
Upper Cretaceous 


Lithology: Somber shale and drab massive 
lenticular concretionary sandstone, and 
many coal beds in lower half; generally 
attains a thickness of about 3000 feet 
in La prele area of Converse County 
(Rapp 1953; Denson and Horn 1955) 


Depositional Environment: Continental; 
brackist anc ther freshwater swampland 
deposits following withdrawal of late 
Cretaceous sea (Morris and Babcock 
1960) 


s i ic R ionships: Rests in 
both conformable (Sharp and Gibbons 
1964) and unconformable (Rapp 1953) 
contact with overlying rocks, and rests 
in conformable, mostly gradational con- 
tact with underlying Fox Hills Sand- 
stone (Whitcomb 1965; Whitcomb et al. 
1958) 


Surface Morphology: Generally underlies 


low grasslands with a few benches, mesas, 


and buttes formed from more resistant 
units (Whitcomb 1965; Robinson et al. 
1964) 


Weathering: Sandy shale and claystone are 


plastic and may swell slightly when wet; 
ironstone concretions in the unit weather 


into concave-convex fragments (Robinson 
et al. 1964; Rapp et al. 1957) 


Ground Water: Generally yields 
small quantities of water to 
domestic and stock wells (Whitcomb 
1965; Whitcomb et al. 1958; Morris 
and Babcock 1960) 


Mineral Resources: Coal (Love et al. 
1955; Lame et al. 1972), and 
uranium (Hausal et al. 1979) 


Fossils: Abundant invertebrates in 
eastern Wyoming; vertebrates, in- 
cluding turtle, crocodile, dinosaur 
(Triceratops and Anatosaurus), and 
a wide variety of small mammals 
reported from Niobrara and Goshen 
counties (Schlaikjer 1935a; Moodie 
1930). More than 30,000 specimens, 
representing at least 75 vertebrate 
species have been recovered from type 
area in Niobrara County (Estes 1964) 





Fox Hills Formation (Kfh) 
Upper Cretaceous 


Lithology: Basal fine-to medium-grained 
sandstone and minor carbonaceous shale, 
overlain by alternating sand and shale 
units (Crist and Lowry 1972; Love et 
al. 1955). Love et al. (1978) report a 
thickness of about 200 feet for the Fox 
Hills Formation in their study area 
which encompasses areas affected by the 
Project underlain by Fox Hills bedrocks 


Depositional Environment: Marine; near- 
shore conditions reflecting retreat of 
the Cretaceous sea (Morris and Babcock 
1960) 


Groundwater: Generally yields small 
quantities of water (Whitcomb 1965). 
Yields up to 200 g.p.m. in some areas 
(Breckenridge et al. 1974) 


Mineral Resources: Uranium (Hausel 
et al. 1979) 


Fossils: Marine invertebrates, in- 
cluding mollusks and ammonities, and 
fish remains reported from Weston 
County (Robinson et al. 1964) 
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TABLE B-1 


GEOLOGIC BASELINE DATA Continued 
—_—_—_—_—_—————$——— SY 


Geologic Unit Description Geologic Resources 
eee 


Fox Hills Formation, (Kfh) Stratigraphic Relationships: The Fox 


Upper Cretaceous Hills rests in a conformable, mostly 

(con't) gradational contact with the overlying 
Lance Formation, and rests conformably 
on older rocks (Whitcomb 1965) 


Surface Morphology: Resistant beds form 
caprocks, and upturned resistant beds 


form prominent hogbacks (Robinson et al. 
1964; Culler 1961; Whitcomb 1965) 


Weathering: The rock has a slabby appear- 
ance on weathered surfaces, and locally 
contains numerous ferruginous and calcar- 
eous concretions (Whitcomb et al. 1958) 


Pierre Formation (Kp) 
Upper Cretaceous 


Lithology: Gray, dark-gray, and black 
shale, some sandy shale, thin to 
moderately thick beds of sandstone, 
and many beds of bentonite; contains 
limestone and siderite concretions, 
and is glauconitic (Robinson et al. 
1964; Whitcomb 1965). Attains a 
thickness of about 2700 feet in 
Converse County (Lane et al. 1972). 
Upper part laterally equivalent to 
Mesaverde formation; lower part 
laterally equivalent to Steele 
Formation upper part of Cody forma- 
tion (Robinson et al. 1964) 


Depositional Environment: Marine; de- 
posited during a period of submergence 
in this area (Morris and Babcock 1960) 


Stratigraphic Relationships: Rests in 
conformable contact with overlying Fox 
Hills Formation (McGrew 1963; Robinson 
et al. 1964), and rests conformably 
over the Niobrara Formation (Robinson 
et al. 1964) . 


Surface Morphology: Primarily forms 


flats, rolling hills, and gentle slopes; 
resistant beds form low scarps on ledges 
(Robinson et al. 1964) 


Weathering: Bentonite beds may weather 
to produce highly clayey, impervious 
soil that becomes very sticky when 
wet (Robinson et al. 1964) 


Mesaverde Formation (Kmv) 
Upper Cretaceous 


Lithology: Massive sandstone in lower 
layer, alternating beds of marine 
sandstone with shale partings in 
upper layer (Crist and Lowry 1972). 
Attains a thickness of about 500 
feet in Converse County (Lane et al. 
1972) 


Depositional Environment: Marine and 


Continental; the deposits are pri- 
marily marine, although minor 
oscillations of the sea resulted in 
some continental deposits (Crist 
and Lowry 1972) 


Stratigraphic Relationships: Rests 


in conformable contact with over- 
lying and underlying units (Lane 
et al. 1972) 


G-9 





ee 


Ground Water: Yields small quantities 
of water, primarily from sandstone 
beds or fractured shale (Lowry and 
Crist 1967; Whitcomb et al. 1958) 


Mineral Resources: Some sandstone 
members are oil bearing (Lane et 
al. 1972) 


Fossils: Locally abundant marine in- 
vertebrates, including mollusks and 
ammonites, and fish remains reported 
from Campbell and Weston counties 
(Robinson et al. 1964). Numerous 
fossils, principally mollusks and 
bryozoans, found in Niobrara County 
(Gill and Cobban 1966) 





Ground Water: Yields small quantities 
of water (Crist and Lowry 1972) 


Mineral Resources: Oil from sandstone 
units (Lane and others 1972), coal 


and uranium (Hausel et al. 1979) 


Fossils: Locally abundant marine 
invertebrates, including mollusks 
and ammonites, reported from 
Carbon County; small collections 
of mammal teeth, crocodile and 
turtle bones from central and 
north central Wyoming (McGrew 
and Bown 1976) 
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TABLE B-1l 


GEOLOGIC BASELINE DATA Continued 


; . es aaa aliee peas aoe ot 


Geologic Unit 


Description 


Geologic Resources 


——ooO LS 


Cody Formation (Kc) 
Upper Cretaceous 


Lithology: Predominantly dark-gray 
shale, which is limy near the base 
of the formation, and contains len- 
ticular sandstones in the upper 
part of the formation; attains a 
thickness of 3000-5000 feet in 
Natrona County (Crist and Lowry 
1972). Upper half laterally 
equivalent to lower part of 
Pierre Formation, or Steele 
Formation. Lower half includes 
Niobrara Formation as a lateral 
equivalent (Robinson et al. 1964) 


Depositional Environment: Marine, 
subtidal zone (Entzminger 1980) 


Stratigraphic Relationships: Con- 


tact with underlying Frontier 
Formation is assumed to be 
transitional (Entzminger 1980). 
Niobrara Formation is a lateral 
equivalent (Crist and Lowry 1972). 


Ground Water: Low yields of water 


could be obtained from sandstones 
(Crist and Lowry 1972) 


Fossils: Worm burrows, marine 


palynomorphs (Entzminger 1980). 
Marine fossils throughout, 
including inoceramus, scaphites, 
robulus, nodosaria, frondicu- 
laria, vaginulina, bullopora, 
ostracodes (Love 1956) 





Niobrara Formation (Kn) 
Upper Cretaceous 


Lithology: Gray to black calcareous 
shale with bentonite beds, chalk and 
limestone beds (Morris and Babcock 
1960; Love et al. 1978). Attains a 
thickness of about 590 feet (Love et 
al. 1978). Equivalent to part of 
lower half of Cody Shale (Robinson 
et al 1964) 


Depositional Environment: Marine; 
deposited during a period of sub- 
mergence of this area (Morris and 
Babcock 1960) 


Stratigraphic Relationships: Rests 


in conformable contact with 
overlying and underlying units 
(Lane et al. 1972; McGrew 1963) 


Surface Morphology: Erodes easily ~ 


and forms shallow valleys, although 
where limy may form relatively re- 
sistant units (Robinson et al. 1964; 
Lowry and Crist 1967) 


Ground Water: May yield small quan- 


tities of water from fractures 
near outcrops, but not considered 
a potential source of water (Lowry 
and Crist 1967) 


Mineral Resources: Oil (Lane et al. 


1972), limestone (Hausel et al. 1979) 


Fossils: Locally abundant marine 


invertebrates, including mollusks 
and ammonites, from Carbon County 
(McGrew and Bown 1977). Inoceramus, 
ostrea, and mososaurs (Robinson et 
al. 1964) 





Frontier Formation (Kf) 
Upper Cretaceous 


Lithology: Gray calcareous shale con- 
taining thin partings of bentonite, 
gray fine-grained very hard sandstone 
with black shale partings, gray to 
dark gray sandy calcareous shale 
(McGrew 1963). Attains a thickness 
of approximately 300 feet in Con- 
verse County (Lane et al. 1972) 


Depositional Environment: Marine; 
deposited during a period of sub- 
mergence of the area (Morris and 
Babcock 1960) 


Stratigraphic Relationships: Rests 
in conformable contact with both 
overlying and underlying formations 
(McGrew 1963) 


Surface Morphology: Shales are rela- 


tively non-resistant (Lowry and Crist 
1967) 


Ground Water: Yields low quantities 


of water (Crist and Lowry 1972) 


Mineral Resources: Oil and gas 


(McGrew 1963). Bentonite, coal, 
and uranium (Hausel et al. 1979) 


Fossils: Locally abundant marine 


invertebrates, including mollusks 
and ammonites, and sparse and 
fragmentary vertebrate remains 
reported from Albany County 
(McGrew and Bown 1976) 
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TABLE B-1 


GEOLOGIC BASELINE DATA Continued 


SS 


Geologic Unit 


Description 


Geologic Resources 


——————————————————— 


Mowry Formation (Km) 
Lower Cretaceous 


Lithology: Hard, black and gray, 
silvery-gray weathering siliceous 
shale containing bentonite beds 
and fish scales (Love et al. 
1955). Attains a thickness of 
about 175 feet in Converse County 
(Lane et al. 1972) 


Depositional Environment: Marine; 


deposited during a period of sub- 
mergence of the area (Morris and 
Babcock 1960) 


Stratigraphic Relationships: Rests 


in conformable contact with over- 
lying and underlying units (McGrew 
1963) 


Surface Morphology: Can form low 


ridge or hogback where uplifted 
(Robinson et al. 1964) 


Weathering: Siliceous shales weather 
to hard, brittle, light silvery-gray 
chips (Robinson et al. 1964) 


Ground Water: Considered a low-yield 
aquifer in Natrona County (Crist 
and Lowry 1972) 


Minerals Resources: Bentonite 
(Hausel et al. 1979). Oil 
(Breckenridge et al. 1974) 


Fossils: Marine invertebrates, 
including ammonites, and reptile 
(ichthyosaur) remains reported 
from Weston County; fragmentary 
fish remains known through Wyoming 
(McGrew and Bown 1977; Robinson et 
al. 1964). Radiolaria, forams, and 
numerous other fossil species in 
western Black Hills (Robinson et 
al. 1964) 





Thermopolis Formation (Kt) 
Lower Cretaceous 


Lithology: Black, soft, fissile, flaky 
shale containing thin layers of ben- 
tonite and partings of ironstone, 
with an upper member (muddy sandstone) 
of gray, medium-grained, moderately 
clean, hard, sandstone including 
siltstone, claystone, and bentonite 
(Welder and Weeks 1965; Crist and 
Lowry 1972) 


Depositional Environment: Marine; 


deposited during a period of sub- 
mergence of the area (Morris and 
Babcock 1960) 


Stratigraphic Relationships: Rests 


in conformable contact with both 
overlying and underlying rocks 
(McGrew 1963) 


Ground Water: Muddy sandstone member 
yields low quantities of ground- 
water in Natrona County (Crist and 
Lowry 1972) 


Mineral Resources: Oil and gas from 
Muddy Sandstone member (McGrew 1963), 


bentonite (Hausel et al. 1979) 


Fossils: Locally abundant marine 
invertebrate fossils reported 
from Carbon County (McGrew and 
Bown 1977) 





Cloverly Formation (Kel) 
Lower Cretaceous 


Lithology: Thin to thick bedded sand- 
stone, locally altered to quartzite, 
containing thin beds of gray to 
black shaly siltstone and claystone, 
with lenticular beds of conglomerate 
locally common near the base of the 
formation (Whitcomb 1965). Attains 
a thickness of about +300 feet in 
project vicinity (McGrew 1963; Love 
et al. 1978; Welder and Weeks 1965). 
Correlates with Inyan Kara Group 
(Robinson et al. 1964) 


Stratigraphic Relationships: Rests 
in conformable contact with the over- 
lying Thermopolis Formation, and 
unconformably overlies the Morrison 
Formation (Morris and Babcock 1960) 


Surface Morphology: Primarily forms 


conspicious escarpments, cap rocks, 
and ridges (Morris and Babcock 1960; 
Lowry and Crist 1967). 


Ground Water: Sandstones yields small 
quantities of water (Morris and 
Babcock 1960; Whitcomb 1965) 


Mineral Resources: Uranium (Hausel 
et al. 1979) 


Fossils: Dinosaur, turtle, and 
crocodile remains reported from 
northern Carbon County-Albany 
County line area (McGrew and 
Bown 1977) 
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TABLE B-1 


GEOLOGIC BASELINE DATA Continued 


ae ———————EEEEEEEEEeEeEeEeEeee—————=e 


- 


Geologic Unit Description 


Geologic Resources 


i 


Lithology: Variegated siliceous clay- 
stone, containing calcareous nodules, 
fine-grained freshwater limestone, 
and lenticular sandstone (Welder and 
Weeks 1965; McGrew 1963). Attains a 
thickness of about 220 feet in gen- 
eral project vicinity (McGrew 1963) 


Morrison Formation (Jm) 
Upper Jurassic 


Depositional Environment: Continental; 
humid, freshwater environment of 
deposition (Morris and Babcock 1960) 


Stratigraphic Relationships: Rests in 
unconformable contact with overlying 
Cloverly Formation and comformably 
overlies the Sundance Formation 
(McGrew 1963) 


Surface Morphology: Can form badlands 
(Robinson et al. 1964) 


Weathering: Soft and friable rocks 
which weather to form slopes beneath 
overlying Cloverly (Lowry and Crist 
1967) 


a 


Lithology: Upper unit of dull-green 
shale grading down int yellow hard 
limy, glauconitic and fissiliferous 
siltstone, with a tan basal sand- 
stone; lower unit of red to buff, 
fine-grained sandstone underlain by 
interbedded tan, green, and purple 
beds of sandstone, siltstone and 
shale. Reaches a thickness of about 
325 feet in La Prele area of Converse 
County (Rapp 1953). Approximately 
300 feet thick near Douglas (Boringas 
and Sullivan 1976) 


Sundance Formation (Js) 
Jurassic 


Depositional Environment: Marine; 
shoreline conditions of deposition 
(Morris and Babcock 1960) 


Stratigraphic Relationships: Rests 
in conformable contact with overlying 
Morrison Formation and in uncomform- 
able contact with underlying rocks 
(McGrew 1963) 


Surface Morphology: Generally forms 
gentle slopes, although some resis— 
tant sandstone beds can form ledges 
(Robinson et al. 1964) 


a 


Chugwater Formation (TRc) 
Triassic 


Lithology: Red siltstone, red shale, 
red fine-grained silty sandstone, 
with thin beds and partings of 
gypsum and anhydrite (Welder and 
Weeks 1965; Love et al. 1978) Attains 
a thickness of 800 in La Prele areas 
of Converse County (Rapp 1953) 


Depositional Environment: Continen- 
tal; arid climate with locally 
shallow basins and extensive mud- 
flats (Morris and Babcock 1960) 


Stratigraphic Relationships: Rests in 
unconformable contact with overlying 
rocks and in conformable contact 
with underlying rocks (McGrew 1963) 


Mineral Resources: 





Ground Water: Sandstone beds may 
yield small quantities of water 
in Natrona County (Crist and 
Lowry 1972) 


Uranium (Hausel 
et al. 1979). Oil (Breckenridge et 
al. 1974) 


Fossils: Abundant dinosaurian remains 
and scarce mammal remains known 
throughout Wyoming; rich localities 
reported from northern Carbon- 
Albany County line area (McGrew and 
Bown 1977). Stegosaurus (Moodie 
1930). Mollusks, ostracods, and 
numerous other species of fossils 
(Robinson et al. 1964) 


Ground Water: Yields small quan- 
tities of water to wells in 
Northern part of Black Hills 
(Whitcomb et al. 1958) 


Mineral Resources: Gypsum (Hausel 
et al. 1979); oil (Lane et al. 1972). 


Fossils: Marine invertebrate fossils 
reported from Crook and Weston 
Counties; fish and reptile 
(ichthyosaur) remains reported from 
northern Carbon-Albany County 
(McGrew and Bown 1977; Robinson et 
al. 1964). Camptonectes bellistriatus, 
belemnites densus, pinna kingsii found 
in limestone bed at top of unit along 
Cottonweed Creek, in the Douglas Oil 
Field (Jamison 1912). Robinson et al. 
(1964) cite numerous reference sources 
relating to fossils in this unit. 


Mineral Resources: Gypsum (Hausel et 


al. 1979) 


Fossils: Significant amphibian and 
reptile fossil remains reported from 
Fremont County (McGrew and Brown 1977) 
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TABLE B-1 


GEOLOGIC BASELINE DATA Continued 
eee aaa 


Geologic Unit Description Geologic Resources 


_———_—$—$—$—————————————— — Onn eee 


Thick-bedded sandstone 


Casper Fomation Lithology: 


(PPc) underlain by interbedded sandstone, 
Mississippian (?)-Pennsylvanian- limestone, dolomite, and shale; car- 
Permian bonates locally sandy, ruggy, or 


cherty; contains a basel conglomerate 
unit in La Prele area (Rapp 1953; 
Mallory 1967; Crist and Lowry 1972). 
Attains thickness of 850 feet in La 
Prele area (Rapp 1953). Interfingers 
with a limy facies, the Hartville 
Formation, to the east (Morris and 
Babcock 1960) 


Depositional Environment: Marine; de- 
posited in a shallow sea environment 


Stratigraphic Relationships: Lane 
et al. (1972) indicate that the Casper 
Formation rests in unconformable con- 
tact with both overlying and underlying 
units 


Surface Morphology: Limestone units 
can form hogbacks (Lowry and Crist 


Ground Water: Yields small quantities 
of water to springs in Laramie County 
(Lowry and Crist 1967) 


Mineral Resources: Oil (Lane et al. 
1972); limestone, uranium (Hausel 
et al. 1979) 


Fossils: Foraminifera have been 
recovered from exploratory holes 
(Thompson and Thomas 1953). Abun- 
dant fusulina in Laramie Range 
(Mallory 1967) 





1967) 
Hartville Formation Lithology: Red, porous cherty dolo- Ground Water: Converse Sand unit 
(PPMh) mitic sandstone, cavernous limestone, yields small quantities of water 
Mississippian(?)-Pennsylvanian- shale, dolomite, and breccia, with an (Morris and Babcock 1960). 
Permian uppermost unit of crossbedded sand- Numerous low yield springs; several 


stone ("converse Sand") with thin 
partings of limestone (Morris and 
Babcock 1960). Attains a thickness 
of 1179 feet in the Hartville Up- 
lift area (Welder and Weeks 1965) 
Interfingers with Casper Formation 
(Morris and Babcock 1960). May in- 
clude other geologic units; these are 
described by Condra et al. (1940) 


Depositional Environment: Marine; de- 
posited in a shallow sea environment; 
sand unit at top reflects shoreline 
conditions (Morris and Babcock 1960) 


Stratigraphic Relationships: Rests 
unconformably on the Guernsey 
Formation and is conformably overlain 
by the Opeche Formation (McGrew 1963) 


Surface Morphology: Can form cuestas, 
although deep box-like canyons have 
formed where drainage dissected 
(Morris and Babcock 1960) 


artesian wells in sands with good 
permeability. 


Mineral Resources: Limestone (Hausel 
et al. 1979; Clabaugh et al. 1946) 


Gemstones: Agate (Root 1977); onyx 
(Clabaugh et al. 1946); drusy quartz 
(Keenan 1964) 


Scenic Features: Caverns are common 
(Clabaugh et al. 1946) 


Fossils: 
1964) 


Abundant fusulinids (Momper 


rr 


Madison Formation (Mm) 


Lithology: Blue-gray massive, cavern- 
Mississippian 


nous, cherty limestone and dolomite, 
with an arkosic sandstone present 
locally at the base which may be of 
Cambrian age (Love et al. 1978). 
Attains a thickness of 345 feet in 
general area (Love et al. 1978) and 
250 feet in Converse (Lane et al 
1972). Correlates with upper part or 
Guernsey Formation (Love et al. 1978) 


Depositional Environment: Marine; 
deposited during transgression and 


tTegression of the sea (Lageson 1980) 


Stratigraphic Relationships: Rests in 
the uncomformable contact with both 
overlying and underlying units (Lane 
et al. 1972) 


Mineral Resources: Limestone, ura- 
nium (Hausel et al. 1979) 


Fossils: Local abundant marine inver- 
tebrate fossils and shark teeth re- 
ported from southwest central and 
central and central Wyoming (McGrew 
and Bown 1977) 
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TABLE B-1 


GEOLOGIC BASELINE DATA Continued 


aaa 


Geologic Unit Description 


Geologic Resources 





Lithology: Upper unit of blue-gray 
coarsely crystalline cherty limestone 
grading down into hard, gray, coarsely 
bedded cherty dolomite; lower unit of 
purple to gray thin-bedded slabby 
dolomite interbeded with hard purple 
dolomitic shale and siltstone, with a 
basal arkose bed; includes Cambrian 
quartzite locally at base (McGrew 1963; 
Love et al. 1978). Attains a thickness 
of 246 feet in general area (Love et al. 
1978). Upper unit correlates with 
Madison Formation 


Depositional Environment: Marine; de- 
posited following an invasion of the 
sea (Morris and Babcock 1960) 


Stratigraphic Relationships: Rests 
in unconformable contact with both 
overlying and underlying units (McGrew 
1963; Morris and Babcock 1960) 


Guernsey Formation (MD,) 
Mississippian-Devonian 


Mineral Resources: 


Fossils: 


Limestone (Hausel 
et al. 1979). Type section is north- 
east of Guernsey, Wyoming (McGrew 
1963) 


Brachiopods and horn corals 
are common (Snyder 1980) 





Lithology: Tan and reddish-tan sand- 
stone, glauconitic in places, and 
brownish-red coarse-grained, partly 
conglomeratic Cambrian quartzite 
(Love et al. 1955; Morris and Babcock 
1960). Attains a thickness of about 
50 feet in Converse County (Lane et 
al. 1972) 


Cambrian Rocks, Undivided 
(Cu) 


Depositional Environment: Marine; 
Cambrian sea shore or nearshore 
environment (Morris and Babcock 
1960) 


Stratigraphic Relationships: Rests 


in unconformable contact with both 
overlying and underlying units 
(Morris and Babcock 1960) 


Lithology: A complex sequence of 
gneiss, schist, phyllite, quartzite, 
and limestone intruded by coarse- 
grained granite, ultra-basic rock, 
and pegmatite dikes (Morris and 
Babcock 1960; McGrew 1963) 


Depositional Environment and Defor- 
mation History: A long, complex 
period of igneous activity, sedi- 
mentation, metamorphism, folding, 
and subsequent erosion 


Surface Morphology: Forms relative 
topographic high areas related to 
structural uplifts. Forms rounded 
hills (Lowry and Crist 1967) 


Precambrian Rocks, Undivided 
(pCu) 


Weathering: Granites in Laramie 
Range in Laramie County have been 
reported to weather to depths of 
as much as 40-50 feet; where the 
granite is firm, weathering is 
principally along joints, and the 
rock has the appearance of stacks 
of rounded boulders (Lowry and 
Crist 1967) 


Mineral Resources: 


Cambrian Deadwood 
Formation mined for uranium (Hausel 
et al. 1979) 





Mineral Resources: Anorthosite, 
(Hausel et al. 1979). Iron, copper 
in Hartville District (Root 1977). 
Iron ore occurs in Good Fortune 
Schist, usually close to Whalen 
Dolomite contact; mines located 
in sections 5, 7, 8, T27N, R65W 
(Harrer 1966). Silver formerly 
found in Sunrise mine (Osterwald 
et al. 1966). Crushed rock 
(Millgate 1965) 


Fossils: Stromatolites reported from 
some areas of east Carbon and West 
Albany Counties (McGrew and Bown 
1977) 
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TABLE B-1 


GEOLOGIC BASELINE DATA Concluded 


SS ST 





Geologic Unit Description Geologic Resources 
Poterozoic Rocks Lithology: Feldspar, quartz, muscovite, 
(pe, Xa, Xh, Xt) tourmaline granitic pegmatite dikes 


(pe); hornblende-plagioclase amphib- 
olite dikes (Xa); quartz monzonitic 
and granitic augen gneiss stocks and 
dikes (Xh); quartz monzonitic to 
diorite gneiss pluton (Xt) (Snyder 





(1980) 
Archean Rocks, Lithology: Amphibolite and horn- Mineral Resources: 
including Whalen Group blendite dikes (Aa); granitic Iron (Snyder 1980) 
(Aa, Ar, he, Aw, As, gneiss (Ar); hematite and hematite 
Af, Am) schist (he); metasediments and 


metavolcanics (Aw); schist, meta- 
graywacke, amphibolite, quartzite, 
and marble (As); metabasalt, 
amphibolite, schist, marble, 

and metagraywacke (Af); dolomite, 
schist, metagraywacke, and quartz- 
ite (Am) (Snyder 1980) 
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TABLE C-1l 


SOILS IN THE PROJECT AREA 





Soil Map Units 


ROCHELLE MINE AREA 


Absted clay loam, 
eroded phase, 
0.6% slope 


Absted loam, 
0-6% slope 


Absted loan, 
6-10% slope 


Aeric Haplaquepts, 
0-6% slope 


Bidman clay loan, 
eroded phase, 
0-6% slope 


Bidman loam, 
6-10% slope 


Bidman-Briggsdale 
Complex, 0-6% slope 


Briggsdale loam, 
0-6% slope 


Surface 
Texture? 


CL 


CL 


oe her ier | 


6 .6-8.3 


6 .6-8.3 


hel ey ee) 


bee EW ool 


G2/-o.9 


6.2-8.5 


6.2-7 .9 


0.6-11.0 


0.6-4.7 


0.6-4.7 


U,0-1.2 


0.3-4.3 


0.4-0.9 


0.3-4.9 


0.6-4.9 


Land 


Minimum 


Capability Topsoil Water 
Depth Erosion 


3e 


3e 


3e 


Class© 
irr./non-irr. 


6s 


6s 


6s 


6s 


3e 


3e 


3e;4e 


4e 


in. 


18 


21 


60 


12 


12 


Hazard 


moderate 


moderate 


moderate 


none 


slight- 
moderate 


moderate 
slight- 


moderate 


moderate 


Wind 
Erosion 
Hazard 


moderate 


moderate 


moderate 


moderate 


moderate 


moderate 


moderate 


moderate 


Drainage? 


well 


well 


well 


poorly 


well 


well 


well 


well 


esateboe 


steatabos 


| . stereboe 


sizisbh0a 


' 


cn 


ihe ee 


Cugitidegat 
~ Saeald 
.78i-aoa\, 22 


~3.0 


sqofe 10l-2 


are 


slsheggisé-sial mid 
eqois %3-0 .xolquod 


anol joa 
eqofa 2d-0 


~ 
rs / 


- 
= = 
| 


<< 


a 
. 





S- OD 


TABLE C-l Continued 


SOILS IN THE PROJECT AREA 








Land Minimum 
Capability Topsoil Water Wind 
Surface Ec Class Depth Erosion Erosion 
Soil Map Units Texture4 pH mnhos/cm irr./non-irr. in. Hazard Hazard Drainaged 
Briggsdale Variant- C;V 4.6-2.5 0.6-4.5 == 4e;/s 0 moderate moderate well; 
Wibaux Assoc., ChL somewhat 
0-6% slope excessive 
Briggsdale Variant- C;V 4.6-7.5 0.6-4.5 —— 6s;/e 0 moderate- moderate well;. 
Wibaux Assoc., ChL severe somewhat 
6-15% slope excessive 
Cushman-Briggsdale FSL;L G2 271 92 0s9-4.9 = 4e 12. moderate moderate- well 
Complex, 0-6% slope high 
Dillingson loam L 6°6-/.99) -0.3-2.0/ 3e 3e 60 moderate moderate well 
15-30% slope 
Dillingson loam L 6.8-7.9 0.3-2.7 -~ 6s 51 moderate- ' slight- well 
6-10Z% slope severe moderate 
Dillingson Variant L 6.5-7.2 0.2-0./ -- 4e 27 slight- moderate well 
loam, 0-10% slope moderate 
Dillingson Variant L 6.5-7.2 0.2-0.7 -- 6s 24 moderate moderate well 
loam, 10-15% slope 
Dillingson Variant- L;ChL 625-7257 °° 0 32-057 -- 6s 15 moderate- moderate well 
Sear Variant Complex severe 
10-15% slope 
Dillingson-Wibaux L;V 6.8-7.9 0.3-2.7 a 3e;/e 0 severe slight- well; somewhat 
Complex, 6-10% slope ChL moderate excessive 
Rauzi sandy loam SL 6.2-8.0 0.3-6./7 === 4e 60 = slight- moderate well 
0-6% slope moderate 
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TABLE C-l Continued 


SOILS IN THE PROJECT AREA 





Soil Map Units 


Surface 
Texture? 


pH 


ECD 


mnhos/cm 


Land 


Class°© 
irr./non-irr. 


Minimum 
Capability Topsoil Water 


Depth Erosion 
in. 


Hazard 


Wind 


Erosion 


Hazard 


Drainage? 


a ee 


Rauzi-Briggsdale 
Complex, 0-6% slope 


Rock Outcrop 
30-50% slope 


Rock Outcrop-Ustic 
Torriorthents-— 
Lithic Ustic 
Torriorthents 
30-70% slope 


Sear Variant-—Wibaux 
Assoc., 10-30% slope 


Sear Variant-Wibaux 
Assoc., 30-50% slope 


Shingle-Rock Outcrop 
Samsil Complex, 
10-30% slope 


Tecla sandy loan, 
0-6% slope 


Ustic Torriofluents, 
0-6% slope 


Wibaux-Rock Outcrop- 
Shingle Complex, 
6-15% slope 


SL;L 


VChSL 


ChL;V 
ChL 


ChL;V 
ChL 


CL;SCL 


SL 


VChL; 


6.2-8.0 


6.7-7.4 


6 .6-7.5 


6.6-7.5 


7.0-7 .8 


6.1-7.4 


6.5-7.8 


0.3-6.7 


0.1-0.4 


0.3-0.7 


0.3-0.7 


0.3-0.5 


0.2-1.8 


ES Ee Bee 


0.6-0.7 


4e 


8s 


7s 


7s;/e 


7s;/e 


7e;8s 


4e 


3e 


7s;/e 


iz 


33 


60 


slight- 
moderate 


moderate 


severe 
severe 


severe 


slight- 
moderate 


moderate- 
severe 


moderate- 
severe 


moderate 


slight 


moderate 


moderate 


moderate 


moderate 
slight- 
moderate 


slight- 
moderate 


well 


excessive; 
well 


well; somewhat 
excessive 


well; somewhat 
excessive 


well 


well 


well 


well; somewhat 
excessive 
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TABLE C-l Continued 


SOILS IN THE PROJECT AREA 





Soil Map Units 


Surface 
Texture@ 


Ecb 
mnhos/cm 


Land 


Minimum 


Capability Topsoil Water 


Class© 
irr./non-irr. 


Depth Erosion 
in. 


Hazard 


Wind 
Erosion 
Hazard 


Drainaged 


Cr rrr — EE 


RAILROAD CORRIDOR 


Absted-Arvada-Bone 
Complex, 0-6% slope 


Aeric Haplaquepts, 
0-3% slope 


Cushman-Worf Assoc., 
6-15% slope 


Ft. Collins-Stoneham 
Complex, 0-6% slope 


Ft. Collins-Stoneham- 
Cushman Complex, 
6-15% slope 


Ft. Collins-Ulm 
Complex, 0-6% slope 


Glenberg-Bankard 
Complex, 0-3% slope 


Glenberg-Haverson- 
Las Animas Complex 
0-3% slope 


Haverson-Lohmiller 
Complex, 0-6% slope 


6.1-9.0 


6 .6-8.4 


6.6-8.4 


6.6-8.4 


7.4-8.4 


7 .4-8.6 


0-20 


2e;4w 


2e 


2e;3s 


6s3;/7s 0 
6s 0 
Je 15 
4e 60 
6e 24 
4e 60 

4e;6w 6 
4e 0 

4e3;4s 60 


moderate 


slight- 
moderate 


severe 


moderate 


severe 


moderate 


slight 


slight 


slight- 
moderate 


moderate- 
high 


low-high 


moderate 
moderate- 
high 
moderate- 
high 
moderate- 
high 

high 


moderate- 
high 


moderate- 
high 


well 


poorly to 
somewhat 
poorly 


well 


well 


well 


well 


well 


well; 
poorly to 
somewhat 
poorly 


well 
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TABLE C-l1 Continued 


SOILS IN THE PROJECT AREA 





Soil Map Units 


Surface 
Texture@ 


Ecb 
mnhos/cm 


Land 


Minimum 


Capability Topsoil Water 


Class°© 
irr./non-irr. 


Depth Erosion 
in. 


Hazard 


Wind 
Erosion 
Hazard 


Drainaged 


nS 


Kim-Valent-—Dwyer 
Assoc., 0-10% slope 


Olney-Bowbac-—Decolney 
Complex, 0-6% slope 


Olney-Bowbac—Delconey 
Complex, 6-15% slope 


Samsil-Shingle-Worf 
Complex, 3-15% slope 


Sear-Wibaux Complex, 
0-15% slope 


Shingle-Rock Outcrop- 
Samsil Complex, 
10-30% slope 


Tassel-Tullock-Vona 
Assoc., 6-30% slope 


Ulm-Bidman Complex, 
0-6% slope 


Ulm-Renohill Complex, 
0-6% slope 


Ulm-Renohill Complex, 
6-15% slope 


FSL;SL 


FSL;SL 


CL;L 


L;ChL 


CL;C 


6.6-8.4 


6 .6-8.4 


6.6-8.4 


6.6-8.4 


7.4-8.4 


6.6-8.4 


6.1-9.0 


6 .6-8.4 


6 .6-8.4 


0-2 


3e 


3e 


4e;6e 


4e 


6e 


Je 


7s 


7e3;8s 


7e;6e 


4e 


4e 


6e 


0 


30 


30 


18 


24 


30 


30 


moderate- 


severe 


moderate 


moderate- 


severe 


severe 


severe 


severe 


severe 


moderate 


moderate 


severe 


moderate- 
high 


moderate- 
high 


moderate- 
high 
moderate 


moderate 


moderate 


high 


moderate 


moderate 


moderate 


well; 


excessive 


well 


well 


well 


well 


well 


well 


well 


well 


well 
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Land Minimum 
Capability Topsoil Water Wind 
Surface Ecb Class© Depth Erosion Erosion 
Soil Map Units Texture? pH mnhos/cm irr./non-irr. in. Hazard Hazard Drainaged 
Wibaux-Rock Outcrop- ChL;CL 6.6-8.4 0-2 -- 7e;8s 0 severe moderate well 
Shingle Complex, 
6-45% slope 
Worf-Shingle-Tassel L;CL;SL 6.6-8.4 0Q-2 -- Je 15 severe moderate- well 
Complex, 3-30% slope high 
Zigweid-Razor-Limon L;CL 7.4-8.4 0-8 3e 4e 27 moderate moderate well 
Complex, 0-6% slope 
COAL GASIFICATION PLANT AREA 
Ulm-Renohill Complex, L 6.6-8.4 0-2 -— 6e 30 severe moderate well 
6-15% slope 
Worf-Shingle-Tassel L;CL;SL 6.6-8.4 0-2 -- Je 15 severe moderate- well 
Complex, 3-30% slope high 
COMBS RESERVOIR AREA 
Briggsdale-Renohill FSL;CL; 6.1-9.0 0-8 -- 6e 6  moderate- moderate-' well 
Pugsley Assoc., SL;L severe high 
6-25% slope 
NORTH WELL FIELD 
Absted-Arvada-Bone FSL;L 6.1-9.0 0-20 -- 6s;7s 0 moderate moderate; well 


Complex, 0-62 
slope 
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SOILS IN THE PROJECT AREA 
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TABLE C-1 Continued 


SOILS IN THE PROJECT AREA 





Soil Map Units 


Surface 


Texture? 


Ecb 
mmhos/cm 


Land 


Minimum 


Capability Topsoil Water 
Class© 
irr./non-irr. 


Depth Erosion 
in. 


Hazard 


Wind 
Erosion 
Hazard 


Drainage? 


eee 


Briggsdale-Renohill- 


Pugsley Assoc., 
6-25% slope 


Ft. Collins-Stone- 
ham-Cushman 
Complex, 6-15% 
slope 


Glenberg-Dwyer- 
Valent Assoc., 
0-10% slope 


Gravel Pits 


Haverson-Lohmiller 
Complex, 0-6% 
slope 


Olney-Bowbac-— 
Decolney Complex, 
0-6% slope 


Olney-Bowbac-— 
Decolney Complex, 
6-15% slope 


Olney-U1m- 
Shingle Assoc., 
6-25% slope 


FSL; 
CL;SL;L 


SL;LS 


FSL;SL 


FSL;SL 


LS;SCL;SL 


FSL;CL;GLC; 


L;GL 


6 .6-8.4 


7 .4-8.4 


6 .6-8.4 


6 .6-8.4 


0-2 


0-2 


2e;4e 


2e;38 


3e 


6e 


6e 


4e;6e 


8s 


4e34s 


4e 


6e 


6e;7e 


6 


24 


60 


30 


30 


moderate- 
severe 


severe 


slight- 
severe 


slight ; 


moderate 


moderate 


moderate 
severe 


moderate- 
severe 


moderate- 
high 


high; 
moderate 


high 


moderate- 
high 


high; 
moderate 


moderate; 
high 


moderate- 
high 


well 


well 


well; 
excessive 


well 


well 


well 
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TABLE C-1 Continued 


SOILS IN THE PROJECT AREA 





Land Minimum 
Capability Topsoil Water Wind 
Surface Ecb _ Class Depth Erosion Erosion 
Soil Map Units Texture? pH mmhos/cm irr./non-irr. in. Hazard Hazard Drainaged 


—_—__—_—oOoOoCO 


Renohil1l-Worfka- CL 6 .6-8.4 0-2 -- 6e;7e 15 severe moderate well 
Shingle Complex, 
6-15% slope 


Samsil-Shingle- CL;L 6.6-8.4 0-2 == Je 3 severe moderate well 
Worf Complex, 
3-15% slope 


Sear-Wilbaux Complex, L;ChL 6 .6-8.4 0-2 -— 7s 3 severe moderate well 
6-154 slope 

Shingle-Lesset- CL;FSL;SL 6.6-8.4 0Q-2 -- Je 15 severe moderate; well 
Tassel Complex, high 


3-30% slope 


Shingle-Rock Out- CL;C 7.4-8.4 0-2 =~ 7e;8s 0 severe moderate well 
crop-Samsil 
Complex, 10-30% 


slope 

Stoneham—Cushman L 6.6-8.4 0-2 -- 6e 24 severe moderate well 
Complex, 6-152 
slope 

Tassel-Tullock- SL;FSL 6.6-8.4 0-4 -- 7e;6e 18 severe high well 


Vona Assoc., 
6-30% slope 


Ulm-Bidman Complex, L 6.1-9.0 0-2 3e 4e 24 moderate moderate well 
0-6% slope 
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TABLE C-l1 Continued 


SOILS IN THE PROJECT AREA 





Land Minimum 
Capability Topsoil Water Wind 
Surface Ec Class© Depth Erosion Erosion 
Soil Map Units Texture? pH mmhos/cm irr./non-irr. in. Hazard Hazard Drainage? 
—————— eee 
Ulm-Renohill L 6.6-8.4 0-2 3e 4e 30 moderate moderate well 
Complex, 0-6% 
slope 
Ulm-Renohill Li 6.6-8.4 0-2 -- 6e 30 severe moderate well 
Complex, 6-152 
slope 
Ustic Torriorthents, -- -- -- -- Je 0 severe moderate- well 
Gullied, 3-454 high 
slope 
Wort-Shingle-Tassel L;CL;SL 6.6-8.4 0-2 —— Te 15 severe moderate; well 
Complex, 3-302 high 
slope 
Zigweid-Razor- L;CL 7.4-8.4 0-8 3e 4e 27 #moderate moderate well 
Limon Complex, 
0-6% slope 
SOUTH WELL FIELD 
Argiborolls- LS ;GCL 6.1-9.0 -- -— 6e 0 moderate- low-high well 
Eutroboralfs . LFS;L;SL; severe 


Assoc., 15-452 FSL;GL;GSL 
slope 
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TABLE C-1 Continued 


SOILS IN THE PROJECT AREA 





Soil Map Units 


Argiborolls- 
Eutroboralfs— 
Rock Outcrop 
Assoc., 15-30% 
slope 


Mitchell-Keota- 
Epping Assoc., 
6-30% slope 


WATER PIPELINE AREA 


Briggsdale-Renohill- 
Pugsley Assoc., 
6-25% slope 


Haverson-Glenberg- 
Kim Assoc., 
0-6% slope 


Mitchell-Keota- 
Epping Assoc., 
6-30% slope 


Olney-Ulm- 
Shingle Assoc.; 
6-25% slope 


Surface Ecb 


Texture? pH 


LS ;GC; 6.1-9.0 -- 
LFS ;SL;FSL; 

L;CL;GL; 

GSL 


VFSL;SIL; 7.4-8.4 0 


L 


FSL;L; 6.1-9.0 0-8 


CL;SL 


FSL;SICL; 7.4-9.0 0-8 
LS ; VFSL;CL 
LFS ;SL;L 
VFSL;SIL; 7.4-8.4 0 
L 


LS ;SCL; 6.6-9.0 2 
FSL;GCL 


LFS;SL 


Land 


Minimum 


Capability Topsoil Water 


Class© 
irr./non-irr. 


-— 6e;8s 


2e3;3e 4e 


-- 6e;6s 


-— 6e;7e 


in. 


0 


Depth Erosion 


Hazard 
moderate- 


severe 


moderate- 
severe 


moderate- 


severe 


slight- 
moderate 


moderate- 
secere 


moderate- 
severe 


Wind 
Erosion 


Hazard Drainaged 


low-high well 


moderate well 
moderate- well 
high 
moderate- well 
high 
moderate well 
moderate- well 
high 
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TABLE C-l1 Continued 


SOILS IN THE PROJECT AREA 





yal nD, 


10-30% slope L 


severe 





Land Minimum 
Capability Topsoil Water Wind 
Surface ECD Class¢ Depth Erosion Erosion 

Soil Map Units Texture4 pH mnhos/cm irr./non-irr. in. Hazard Hazard Drainaged 

PRODUCT PIPELINE CORRIDOR 

Albinas loam L 7.4-8.4 0-2 Zc 3c 60 slight moderate well 
0-1% slope 

Altvan loam L 7.4-8.4 0-2 2e 3e 27 slight moderate well 
0-3% slope 

Altvan loam L 7.4-8.4 0-2 3e 3e 27 slight moderate well 
3-6% slope 

Ascalon fine sandy FSL 7.4-8.4 0-2 3e he 60 = slight moderate well 
loam, 0-6% slope 

Ascalon fine sandy FSL 7.4-8.4 0-2 = 6e 60 moderate moderate well 
loam, 6-9% slope 

Ascalon loan, L 7.4-8.4 0-2 2e 3e 60 slight moderate well 
1-3% slope 

Ascalon loan, L 7.4-8.4 0-2 3e 3e 60 moderate moderate well 
3-6% slope 

Ascalon-Altvan LS;SCL; 7.4-8.4 0-2 3e 3e 20 slight- moderate well 
Assoc., 0-6% slope FSL;L;SL moderate 

Bayard fine sandy FSL 7.4-8.4 0-2 3e 3e 60 = slight moderate well 
loam, 3-6% slope 

Dix-Altvan Complex, VGSL; 7.4-8.4 0-2 2e 4e,6e 0 moderate; moderate excessive; 


well 
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TABLE C-l1 Continued 


SOILS IN THE PROJECT AREA 





Silo 


Land Minimum 
Capability Topsoil Water Wind 
Surface Ecb Class¢ Depth Erosion Erosion 
Soil Map Units Texture# pH mnhos/cm irr./non-irr. in. Hazard Hazard Drainaged 
Dix-Tassel Assoc., SL; VGLS 7.4-8.4 0-2 -— 6e;6s 0 moderate; moderate; excessive; 
9-30% slope FSL;LS severe moderately well-somewhat 
LFS high excessive 
Dunday-Trelona- LFS;L;S; 6.6-8.4 0-2 4e 4e,6e, 0 slight- moderate excessive; 
Dwyer Assoc., SL;GLS; 6s severe high somewhat 
3-30% slope FLS , VFSL excessive 
Haverson- FSL;SICL; 7.4-9.0 0 2e; 4e;bw 0 slight moderate- well 
Bankard- GS;SL;LS; 3e; high 
Glenberg Assoc., VFSL;LFS 4w 
0-3% slope 
Kim-Mitchell L;SIL 7.4-8:4 0-2 -- 4e 60 # moderate; moderate well 
Complex severe 
6-9% slope 
Merden loam L 7.4-9.0 0-8 -- 3w 0 slight slight somewhat 
0-3% slope poorly 
Mitchell- VFSL;SIL; 7.4-8.4 0-2 =—- 6e,6s 0 moderate- moderately well 
Bordeaux- FSL;L severe high 
Epping Assoc., 
3-30% slope 
Mitchell-Keota- VFSL;SIL; 7.4-8.4 0 -- 6e,6s 0 $moderate- moderate well 
Epping Assoc., L;FSL severe 


6-30% slope 
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TABLE C-1 Continued 


SOILS IN THE PROJECT AREA 





Minimum 





Capability Topsoil Water Wind 
Surface EcD Class© Depth Erosion Erosion 

Soil Map Units Texture4 pH mnhos/cm irr./non-irr. in. Hazard Hazard Drainage? 

Olney-U1lm- LS;SCL; 6.6-9.0 0-2 00 6e;7e 0 moderate- moderately- well 
Shingle Assoc., FSL;CL; severe high 
6-25% slope GCL;L;SL 

Otero fine sandy FSL 7.4-8.4 0-2 2e 4e 60 = slight moderate well 
loam, 0-3% slope 

Otero sandy loam SL 7.4-8.4 0-2 3e 4e 60 =slight moderate well 
0-3% slope 

Paoli fine sandy FSL 7 .4-8.4 0 3e 4e 60 = slight moderate well 
loam, 0-6% slope 

Peetz, gravelly, GSL 7.4-8.4 0-2 -- 6e 0 slight- slight well 
sandy loam moderate 
5-20% slope 

Platner loam L 7.4-8.4 0 3e 4e 60 slight moderate well 
0-3% slope 

Rock Outcrop- GLS ;L; 7.4-8.4 0 -- 6s 0 moderate- moderate well- 
Tassel—-Epping SIL;SL; severe high somewhat 
Assoc., FSL excessive 
6-30% slope 

Rosebud-Satanta- FSL;L;CL; 6.1-8.4 0 =—= 6e 0 $moderate- moderate well; 
Trelona Assoc., VFSL;GLS; severe high somewhat 
6-15% slope SL;LFS excessive 





&.8-1.8 ; Fp; i¢i249 
; 3.19; 180 
atl; 32 





GI - 7) 


TABLE C-l1 Continued 


SOILS IN THE PROJECT AREA 





Soil Map Units 


Surface 
Texture? 


pH 


ECD 
mnhos/cm 


Minimum 
Capability Topsoil Water 


Class© 


irr./non-irr. 


Depth Erosion 
in. 


Hazard 


Wind 
Erosion 
Hazard 


Drainaged 


—————__--_--—<.\kg.g\rKrwrwowns 


Satanta-Noden 
Assoc., 
0-6% slope 


Satanta-—Rosebud- 
Hargreave Assoc., 
0-6% slope 


Shing le-Wibaux- 
Rock Outcrop 
Assoc., 

6-45% slope 


Tassel-Stoneham- 
Bayard Assoc. 


Tassel-Stoneham- 
Creighton Assoc., 
6-15Z% slope 


Trelona-Vetal- 
Hargreave Assoc. 
0-6% slope 


Treon fine sandy 
loam, 6-15% slope 


VFSL;CL; 
FSL;L;SL 


VFSL;CL; 
FSL;L;SL; 
SCL 


FSL;GCL; 
CL;L;ChL; 
GL 


LS;L;FSL; 
CL;LFS;SL; 
SCL 


GLS ;L; 


6.1-8.4 


6.1-8.4 


6 .6-9.0 


6462054 


6.1-9.0 


FSL;CL;VFSL; 


SL;SCL 
GLS ;L; 
LS ;VFSL; 
SL;FSL 


FSL 


6 .6-8.4 


7.4-8.4 


0-2 


0-2 


2e 


2e; 


3e 


3e 


3e 


Te 


6s3;6e 


6s;6e 


60 


| 


9 


slight- 
moderate 


slight- 
moderate 


moderate- 
severe 


slight- 
severe 


slight- 
severe 


slight- 
moderate 


severe; 
moderate 


moderate- 
high 


moderate- 
high 


moderate- 
high 


moderate- 
high 


moderate- 
high 


moderate- 
high 


high 


well 


well 


well 


well; 
somewhat 
excessive 


well-somewhat 


excessive 


well-somewhat 


excessive 


well 
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TABLE C-l Continued 


SOILS IN THE PROJECT AREA 








Land Minimum 
Capability Topsoil Water Wind 
Surface ECD Class© | Depth Erosion Erosion 
Soil Map Units Texture4 pH mmnhos/cm irr./non-irr. in. Hazard Hazard Drainage 
Treon-Aberone FSL 7.4-8.4 0-2 me 6e 9 severe; high well 
Complex, moderate 
6-15% slope 
Treon-Aberone- FSL 7.4-8.4 Q-2 -- 6£;7e 0 moderate- high well 
Treon thin solum severe 
Complex, 
6-15% slope 
Treon-Poali FSL 7.4-8.4 0-2 —— 6e 9 severe- high excessive 
Complex, moderate 
6-15% slope 
Valent-Dwyer S3L83 6.6-8.4 0-2 4e 6e 0 slight- high excessive 
Assoc., SL moderate 
0-9% slope: 
Valent loamy fine LFS 7.4-8.4 0 -- 6e 0 slight high excessive 
sand, 0-6% slope 
Valent, loamy fine LFS 7.4-8.4 0 -— 6e 0 slight high excessive 
sand, 6-15% slope 
Vetal fine sandy FSL 6.6-7 .8 0 —— ae 0 moderate high well 
loam, 1-3% slope 
Vetal loamy fine LFS 6.6-7.8 0 aa 4e 0 moderate high well 


sand, 0-3% slope 
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TABLE C-l1 Continued 


SOILS IN THE PROJECT AREA 








Land Minimum 
Capability Topsoil Water Wind 
Surface ECD Class Depth Erosion Erosion 

Soil Map Units Texture4 pH mmnhos/cm irr./non-irr. in. Hazard Hazard Drainage@ 
Wages loam, L 7.4-8.4 0-2 2e 3e 60 = slight moderate well 

0-3% slope 
Wages loam L 7.4-8.4 0-2 3e 4e 60 moderate well 

3-6% slope 
Wendover-—Lambman- VG;FSL; 6.6-8.4 0-2 -- 6e;7e;8s 0 moderate-' well 

Rock Outcrop L;VFSL; severe high 

Assoc., 15-30% FSL 

slope | 





Sources: Mine area: Peters and Andrews 1980; railroad corridor, plant area: SCS undated-Northern Converse County 
Soil Survey, SCS 1965-1980; reservoir area, South well field, water pipeline area: SCS 1978 Converse County 
general soil map, SCS 1965-1980; North well field: SCS undated-Northern Converse County Soil Survey and 
Converse County general soil map, SCS 1965-1980; product pipeline corridor: SCS undated, Eastern Laramie, 


Northern Weld, Platte, and Southern Converse Counties Soils Surveys, SCS 1965-1980. 


8C=clay or clayey; L=loam or loamy; S=sand or sandy; Si=silt or silty; G=gravel or gravelly; Ch=channery; 
F=fine; V=very 


bEC=electrical conductivity for salinity 
Cirr.=irrigated; non-irr.=non-irrigated; 1-4=progressively greater limitations for cropland use; 
5-8=progressively greater limitations for rangeland or wildlife habitat; e=erosion hazard; 


s=soil limitations 


dwell=well drained; excessive=excessively drained; poorly=poorly drained 
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RECREATION DATA 
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Appendix D 


RECREATION DATA 


TABLE D-1 


NATIONAL FOREST RECREATION AREAS--FACILITIES AND ACTIVITIES 





Facilities 
and 

Activities 
Size (acres) 
Camp Sites 
Ski Areas 
Snowmobiling 
Picnicking 
Swimming 
Boating 
Fishing 
Horseback Riding 
Hunting 
Hiking 
Sight seeing 
ORVs 


Restrooms 





Bighorn 


1,115,125 
58 


Z 


Black Hills 


201,126 


3 


Medicine Bow 
(Laramie 
Peak District) 


1,401,938 


4 


Sources: Wyoming Travel Commission, Undated a, Undated b. 


NA: Data Not Available 


X: Opportunity Available 
-: Opportunity Not Available 
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TABLE D-2 


NATIONAL PARK SERVICE RECREATION AREAS 





Facilities Devils Tower (NM)* Bighorn (wpa) Fort Laramie (NP)° 





Acres 1,347 739 563 
Camp Sites ay | 132 = 
capacity 255 660 = 
Picnic Siges 40 82 Z 
capacity 200 410 10 
Boat Ramps = 6 - 
Swim Sites - 1 - 
Amphitheatres 1 2 - 
capacity 200 130 S 
Trail Miles 8 4 1 
Road Miles 10.5 61 Ded 





Source: Wyoming Recreation Commission 1980. 


SNM: National Monument 

NRA: National Recreation Area 

NP: National Park 

Capacity represents five people per site at any one time. 


-: Opportunity Not Available 
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TABLE D-3 


BLM RECREATION AREAS 





Muddy Middle Platte River 


Facilities Mountain Goldeneye Fork Resource Areas 
een es ee ee MOE ORME OM 
Acres 12,000 733 46 ,000 86 ,160 
Camp Sites 1H | NA NA NA 
Fishing NA xX xX xX 
Picnic Sites 29 NA NA NA 
Swimming - xX - - 
Boat Ramps - xX xX - 
Comfort Station xX - - X 
Hunt ing - ~ x - 
Canoeing = - ~ xX 
Historical Site - - - X 


Sere sty an ste ntantnas et coh a coat rn lh Re re lle Se Strela rl cl oll a 
Sources: Wyoming Recreation Commission 1980, Bureau of Land 
Management 1981b. 


"Rig game hunted. 


NA: Data Unavailable 
X: Opportunity Available 
-: Opportunity Not Available 


“ 


{ i | “4 - a > _— a =a ts = 
: 7%, a 
—— 


<_< 
por a a 





xevbl esyalt 
aaotA soauoess aro 


031,28 





WCEIS.2T - (I) 6 


TABLE D-4 


U.S. BUREAU OF RECLAMATION RESERVOIRS 








Alcova Gray Reef Kortes Pathfinder 
Reservoir Reservoir Reservoir Reservoir 
Facilities (Natrona Co.) (Natrona Co.) (Carbon Co.) (Natrona Co.) 
Shoreline Miles 20 15 405 117 
Water Surface Acres 2,681 2,500 50 ,043 13025 
Picnic Area X X X | X 
Drinking Water xX - ~ xX 
Restrooms xX xX Xx xX 
Swimming Xx - - xX 
Boating xX X re X 
Boat Ramps xX - a Xx 
Marine - - - X 
Primitive Campsites x x x X 
Developed Campsites x = - x 
Fishing xX xX xX xX 
Hunting ~ x x X X 
Hotel Motel Nearby X X | NA xX 
Groceries Ice Nearby x x NA x 
Restaurant Snack xX X - xX 


Bar Nearby 


Sources: U.S. Bureau of Reclamation Undated, Wyoming Recreation Commission 
1980. 


NA: Data Unavailable 


X: Opportunity Available 
-: Opportunity Not Available 
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TABLE D-5 


WYOMING RECREATION COMMISSION STATE RECREATION AREAS 


a a a EN SA 





Guernsey Fort Fetterman 
Reservoir State 
Glendo and State Keyhole Historic Independence 

Facilities Seminoe State Park Park State Park Site Rock 
1. Land Area (by acres) tie 8.9° Say 6.73 60.5 960 
2. Water Area (by acres) 20.07 12.07 2535 9.49 - ~ 
She Campgrounds 2 2 3 2 - - 
4. Parking Areas 14 25 6 1 2 1 
De Parking Spaces 90 450 132 100 s\b) 40 
6. Tent and Camper Spaces 81 22 125 28 - - 
7. Picnic Areas (only) 4 6 9 2 1 
8. Picnic Tables 55 178 177 60 4 - 
9. Grills 48 145 136 9 - - 
10. Picnic Shelters 16 6 4 5 2 - 
ll. Trash Cans 43 135 174 125 4 - 
12. Toilets 7 19 22 13 31 - 
13. Drinking Water Outlets 6 8 9 10 1 - 
14. Swimming Beaches = 2 1 1 - ~ 
15. Change Houses = == - - - - 
16. Fish Cleaning Stations - 1 - - - - 
17. Boat Ramps 3 4 2 1 - - 
18. WRC Boat Docks 2 1 2 0 - - 
19. Trailer Disposal - 

Sanitary Dump Station = 1 1 1 - - 
20. Access Roads (number) 3 12 2 3 1 1 
21. Interior Roads (miles) 11 34 50.7 11.2 he) 5 
22. Cabin Sites (leased) 3 30 28 - - - 
23. Visitor Centers - = 1 - - - 
24. Concession Areas 1 1 = 1 - - 
25. Playground Areas w/equipment 1 1 1 - - - 
26. Museums - - - - 1 - 
27. Shop Buildings - 2 2 1 1 - 
28. Fishing Dock for the 

Handicapped - - - - - — 
29. Information Shelter = - 5 - oe - 
30. Hunting = yes yes no = = 
31. Trails - hiking, hiking, hiking, ~ - 

nature nature nature 

32. Winter Sports = = - yes = = 





Source: Wyoming Recreation Commission 1980. 
*Thousands of acres. 


-: Opportunity Not Available. 








; i 
gillian wo0teeDey cTAte mruenore Aa THREES 


ee el OO en Ra oem meee ttm 
eurewstet. S108 


obaela | os 
. eet en aontent 


oe 






























Svan a 


ra ‘ 
*O.0h » 
at 
Ce o* : 
tet iB | denne, 
4 s (qiae) . 
ee “yn 
ts 
: ta 
‘ 
eekiel soa ue 
- sadtsaed = 
- eoevo ag 
anol te38 srgrereor det 4 ‘ 
i equa Pec a 
t ofoot tect D 
~ Savogubd velteet SS 
r colswit quart prasias®, | 
t (tedavu) ebaed 2092 . a 
kt ‘eotio) ebeok robs 4 
t (haenel) aedhd af 5 
- i  * rere. sethel®. 68 
: wae th ankaepacc) iy 
I eres aaerh bawe Tayalt 4 
- : Respponr-isy 
-: “epmid Line ¢ ofa .<S 
wit x0? doot goldelt) 
7). bpqqes hank. 
2m - 2e3{608 aoltenre tit — 
? > : eoisaw bs 
a - : ay ‘al 4 
aa } ; prea 
~ 5 ? ‘ 
o + eptrnareeonrntra me pecs nr Ses 
chet gudat denied. soi poaenell satel 1 i 
ll tae Pa < 


| caaee te 


spldationd 308 


tee 
| ea ohhies 





WCEIS.2T - (I) 8 


TABLE D-6 


COUNTY PARKS 





Casper Beartrap 
Mountain Meadow 





National Boxelder Fort County County Ponderosa 

Facilities Bridge Park Casper Park Park Park 

Size (acres) 35 2,000 20 400 160 2,000 

Museum , ~ = xX = = we, 
Drinking Water X - xX xX = 
: Restrooms Xx - - Xx Xx xX 
Primitive Campsites = 4 - X X X 
Developed Campsites 15 Ge ~ - - - 

Fishing - x - 0 = 

Hunting = - = = a a 

Trails - x = - X 3 

Shelter - - - x X x 
Horseback Riding - - - ~ xX - 
Snowmobiling - - - - xX - 
Cross-country Skiing ~ - = - X - 

Picnic Tables 50 = xX X x - 

Grills X - - X X - 


ce 


Sources: Converse County Parks and Recreation 1981, Natrona County Parks 
Department 1981. 


X: Facility Available, exact number unknown. 
-: Facility Unavailable. 
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TABLE D-7 


TOTAL NATIONAL FOREST VISITOR USE DAYS (in thousands) 





% change from 


Area 1978 1979 1980 1978 to 1980 
Black Hills 2,350.6 2,169.5 2,085.2 -11.32 
Bighorn 1,307.7 1,186.0 L325 .8 -2.5% 
Medicine Bow 986.4 995.0 967.1 -2.0% 
Laramie Peak 100.3 120.1 110.0 9.74% 
Thunder Basin 38.0 42.7 42.8 12.6% 





Source: U.S. Forest Service 1980. 


TABLE D-8 


NATIONAL PARK SERVICE AREAS VISITS (in thousands) 


% change from 





Area 1977 1978 1979 1977 to 1979 
Devils Tower 153.9 2iiae 226.1 46.9% 
Bighorn (NRA) 348.6 277.9 297.2 -27 .3% 
Fort Laramie £15 .9 112.4 106.6 -8.7% 





Source: National Park Service 1979. 


TABLE D-9 


BLM FACILITIES--VISITOR DAYS 





Area 1974 1979 Increase % Increase 
Middle Fork 2,000 15,000 13 ,000 650% 
Muddy Mountain 7,000 25,000 18,000 257% 
Goldeneye 2,500 60,000 57 ,500 2,300% 
Platte River 2,000 6 ,000 4,000 200% 





Source: Bureau of Land Management 1981b. 


“Hunt ing and fishing accounted for about 90,000 visits in 1979. 
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TABLE D-10 


SUMMER PARTICIPATION TRENDS AT STATE PARKS® 





Park 1973 1977 % Change 
Seminoe 58,238 24,392 25.0 
Glendo 48,726 78,584 61.3 
Guernsey 98 ,034 40,349 -16.0 
Keyhole 58,238 87 ,564 50.3 





Source: Wyoming Recreation Commission 1980. 


“Visitors who actually participated in recreational activities 
from approximately June 1 to September 10. Does not include 
sightseeing or miscellaneous stops. 





TABLE D-11 


ANNUAL PARTICIPATION TRENDS AT STATE HISTORIC SITES 








Park 1973 1977 % Change 
Fort Fetterman 9,503 10,094 eecie’4 
Independence Rock 33 ,080 21,000 -36.5 


Source: Wyoming Recreation Commission 1980. 


TABLE D-12 


SUMMER VISITATION AT STATE PARKS BY NONRESIDENTS 
(percent of total visits) 








Park 1975 1977 
Glendo 59.0 56.4 
Guernsey 77.0 59% 
Keyhole 52.0 Silas 
Seminoe 36.0 52.6 





Source: Wyoming Recreation Commission 1980. 


D-9 
































Pips 


atti 
a PRE sce: ; 


oguat) = ret 


A I EA CA EA A A A RC OG TT 


Ups 2 ana detie ct 

cia bbz 64 at, 3s 
6,2!- PAE, GA O0O,62 in 
108 Ade, (8 ae y 


oe Ane A ee A ree lt FG ee a RO GE mee Re 








-O801 aotesinwo? soltee108 ae 1993 

i He 

-aivisos Lanobtaervses oi bod aginitiag yeeros of esontery® 
sbofont goa eae .0f sedm@etqed oF I envl \ietemizorgqa mous zi 
saqora sooeteifesaia to —ee Gnd 


; iy 18% 
’ ! é we hy 
Lied RIGA? i) i BA 
( iF : a 
! ] a 7TH Té TA € Dae LET ROL TALI DLT aa LAH 
o - ‘ —— - me a A pre hoo eam sneronidtialinrstinvebininbmaiacrcsipiaiih 





ne | gaarre3det s0% an 
,£t Avok someboumenti ss 








ed 


-0891 aokeaiome?, wok teetdsd ga toseh raomu0d - 


Z 7” ; biped) a » ean ae 
5 


Si+d ZICAT 


STMMTLSIANOW YE SMAAT ATATE TA nOrTATLATY scUOK a 
(atialy Iadea. te saneshaaestle ere 


ee | Oe me 6 eens a ate Ue Net 


rye evel 


= 





4 1 a. : ‘Sit a. : 
7 4 ul ° a Va a ~ a 4 d a 
a. ee natal anhalt 
if van” ft 
. wr J *\ ate a oe) macy A 734 , 7 


























WCEIS.2T - (I) 11 


TABLE D-13 


PARTICIPATION TRENDS AT U.S. BUREAU 
OF RECLAMATION RESERVOIRS 





Visitor Days 


Reservoir 1977 1978 19797 
osc a ats es lc PT 
Alcova 399, 466 406,710 168,700 
Gray Reef 17 , 800 18,725 28,108 
Pathfinder 125,500 108,900 53,960 


_—_o-eee eee; eke a 


Source: U.S. Bureau of Reclamation 1981. 
*tThe decline in visitor days may be due to the counting pro- 
cess. Before 1979 traffic counters were not used, which may 


make the 1977 and 1978 counts not as accurate as the 1979 count. 


TABLE D-14 


RESIDENT VISITATION AT U.S. BUREAU OF 
RECLAMATION SERVICE RESERVOIRS 





% Resident Use 
Reservoir 1977 1978 1979 


Alcova 40.58% 42.462 37 .982% 
Gray Reef 1.972 pape 4 . 982% 
Pathfinder 38.76% 37.262 26.812 





Source: U.S. Bureau of Reclamation 1981. 


TABLE D-15 


ESTIMATED PARTICIPATION RATES AT COUNTY PARKS 








Area 1980 % Resident Use 
Ayers Natural 80 ,000 75% 
Bridge Park 

Boxelder 500 - 902 

Fort Casper 300,000 802 

Fort Fetterman 10,000 25% 





Source: Converse County Parks and Recreation 1981. 
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TABLE D-16 





RECREATION PARTICIPATION DAYS 





NATRONA COUNTY GREATER CASPER AREA WESTON COUNTY 
1980 1985 1990 1995 1980 1985 1990 1995 1980 1985 1990 1995 
Camping BF 202,600 224,600 252,700 278,400 164,300 182,300 206,400 228,500 28,700 28,000 27,700 26 ,000 
WPF 202,600 231,500 254,100 279,700 164,300 188,500 207,600 229,500 28,700 28,500 28,300 26 ,600 
Hiking BF 69,600 77,800 88,400 98,600 56,500 63,200 72,200 81,000 15,100 14,900 14,900 14,100 
WPF 69,600 80, 200 88,900 99,100 56,500 65,300 72,600 81,300 15,100 15,200 15,200 14,400 
Fishing BF 253,100 281,100 316,900 349,200 205,200 228,100 258,900 286,600 31,300 30,600 30,300 28,500 
WPF 253,100 289,800 318,700 350,800 205,200 235,900 260,300 287 , 877 31,300 31,200 31,000 29,200 
Power BF 124,200 126,000 129,700 129,300 100,700 102,300 106,000 106,100 6 ,800 6,200 5 ,600 4,600 
Boating WPF 124,200 129,900 130,400 £129,900 100,700 105,800 106,500 106 ,600 6,800 6,300 5,700 4,700 
Canoeing/ BF 30,400 33,000 38,900 43,000 24,700 26 ,800 31,800 35,300 1,700 1,600 1,700 1,700 
Sailing WPF 30,400 34,000 39,100 43,200 24,700 27,700 31,900 35,400 1,700 1,600 1,700 1,700 
Swimming BF 288,700 317,000 352,800 385,600 234,100 257,200 288,200 316,500 18,900 18,300 17,900 16,700 
WPF 288,700 326,800 354,800 387,300 234,100 266,100 289,800 317,800 18,900 18,600 18,300 17 ,000 
Small Game BF 81,700 86,800 93 ,500 98,100 66,300 70,400 76,400 80,500 
Hunting WPF 81,700 89,500 94,000 98,600 66,300 72,800 76 ,800 80,900 
Big Game BF 122,300 131,600 143,600 153,600 99,100 106,800 117,300 126,190 
Hunting WPF 122,300 135,600 144,400 154,300 99,100 110,400 117,900 126,700 : 
Upland Game BF 53,000 57,500 63,300 68,600 43,000 46,700 51,700 56,300 { 
Hunting WPF 53,000 59,300 63,600 68,900 43,000 48,300 52,000 56 ,600 
Picnicking BF 334,600 359,300 390,800 418,000 271,300 291,600 319,300 343,000 
WPF 334,600 370,400 393,000 419,900 271,300 301,500 321,000 344,500 
Visiting BF 126,600 137,900 152,300 165,300 102,600 111,900 124,400 135,700 
Historic WPF 126,600 142,100 153,200 -.166,100 102,600 115,700 125,100 136 ,300 
Places 
Ice Fishing BF 29,400 31,100 33,400 35,000 23,800 25,300 27,300 28,700 
WPF 29,400 32,100 33,600 35,200 23 , 800 26,100 27,400 28,900 
Downhill BF 60,200 66,700 76 ,600 83,000 48,800 54,100 61,700 68,200 
Skiing WPF 60,200 68,800 76,000 83 ,400 48,800 56 ,000 62,100 68,500 
Cross-Country BF 38,000 43,100 49,500 55,400 30,800 35,000 40,400 45,400 
Skiing WPF 38,000 44,500 49,800 55,600 30,800 36,200 40,700 45,600 
Motorbiking BF 168,400 186,200 208,600 226,700 136,500 151,100 170,400 £186,100 
WPF 168,400 192,000 209,800 227,800 136,500 156,300 171,300 186 ,900 
Snowmobiling BF 84,700 94,800 107,500 118,300 68,700 79,600 87,800 97,100 
WPF 84,700 97,800 108,100 118,800 68,700 79,600 88,300 97 ,500 
Horseback BF 154,200 160,200 168,800 172,600 125,000 130,000 137,900 £141,700 
Riding WPF 154,200 165,200 169,700 173,400 125,000 134,500 138,600 142,300 





BF: Baseline Forecast 
WPF: With Project Forecast 
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TABLE D-16 Continued 


RECREATION PARTICIPATION DAYS 


ees 


CAMPBELL COUNTY GILLETTE AREA WRIGHT 

1980 1985 1990 1995 1980 1985 1990 1995 1980 1985 1990 1995 

Camping BF 98,300 183 ,400 172,000 171,200 53,400 123 ,300 112,300 110,100 4,500 9,900 9,400 9,400 

WPF 98,300 185,900 174,900 174,200 53,400 125,300 114,600 112,300 4,500 10,600 10,100 10,100 

Hiking BF 51,700 97 ,600 92,500 92,700 28,100 65,600 60 ,400 59,600 2,400 5,300 5,100 5,100 

WPF 51,700 98,900 94,000 94,300 28,100 66,700 61,600 60,800 2,400 5,600 5,400 5,500 

Fishing BF 107 ,300 200 ,600 188,400 187,700 58,300 134,900 123,100 120,700 4,900 10,800 10,300 10,300 

WPF 107 ,300 203 ,400 191,600 191,000 58,300 137 ,000 125,500 123,100 4,900 11,600 11,100 11,000 

Power BF 23,500 40,500 34,700 30,500 12,700 27 ,300 22,700 19,600 1,100 2,200 1,900 1,700 

Boating “WPF 23 ,500 41,100 35,300 31,000 12,700 27,700 23,100 20 ,000 1,100 2,300 2,000 1,800 

Canoeing/ BF 5,700 10,500 10 ,300 10,300 3,100 7,100 6,700 6,600 300 600 600 600 

Sailing WPF 5,700 10,600 10,500 10,400 3,100 7,200 6,900 6,700 300 600 600 600 

Swimming BF 64,800 119,800 111,000 109,600 35,200 80 ,500 72,500 70,500 3,000 6 ,500 6,100 6,000 

WPF 64,800 121,400 112,900 111,600 35,200 81,800 73,900 71,900 3,000 6,900 6,500 6,400 

Small Game BF 27,700 53 ,400 51,800 53,100 15,000 35,900 33 ,800 34,100 1,300 2,900 2,800 2,900 

Hunting WPF 27,700 54,200 52,600 54,000 15,000 36 ,500 34,500 34,800 1,300 3,100 3,000 3,100 

Big Game BF 41,500 81,000 79,500 83,100 22,500 54,400 51,900 53,400 1,900 4,400 4,300 4,600 

Hunting WPF 41,500 82,100 80 ,800 84,600 22,500 55,300 53 ,000 54,500 1,900 4,700 4,700 4,900 

Upland Game BF 18,000 35,400 35,000 37,100 9,800 23 ,800 22,900 23 ,900 800 1,900 1,900 2,000 

Hunting WPF 18,000 35,900 35,600 37,800 9,800 24,200 23 ,300 24,300 800 2,000 2,100 2,200 

Picnicking BF 113 ,500 221,200 216 ,300 226,200 61,600 148,700 141 ,300 145 ,400 5,200 11,900 11,800 12,400 

WPF 113,500 224,200 220 ,000 230,100 61,600 151,100 144,200 148,300 5,200 12,800 12,700 13,300 

Visiting BF 42,900 84,900 84,300 89,400 23 ,300 57,100 55,100 57,500 2,000 4,600 4,600 4,900 

Historic WPF 42,900 86 ,000 85,800 91,000 23 ,300 58,000 56,200 58,700 2,000 4,900 4,900 5,300 
Places 

Ice Fishing BF 10,000 19,200 18,500 19,000 5,400 12,900 12,100 12,200 500 1,000 1,000 1,000 

WPF 10,000 19,500 18,800 19,300 5,400 13,100 12,300 12,400 500 1,100 1,100 1,100 

Downhill BF 20,400 41,100 41,800 45,000 11,100 27 ,600 27,300 28,900 900 2,200 2,300 2,500 

Skiing WPF 20 ,400 41,600 42,500 45,700 11,100 28,000 27,900 29,500 900 2,400 2,500 2,600 

Cross-Country BF 12,900 26 ,600 27 ,400 30,000 7,000 17,800 17,900 19,300 600 1,400 1,500 1,600 

Skiing WPF 12,900 26 ,900 27,900 30,500 7,000 18,100 18,300 19,600 600 1,500 1,600 1,800 

Motorbiking BF 57,100 114,600 115,500 122,700 31,000 77,100 75,400 78,900 2,600 6,200 6 ,300 6,700 

WPF 57,100 116,200 117,400 124,800 31,000 78,300 76,900 80 ,500 2,600 6,600 6,800 7,200 

Snowmobiling BF 28,700 58,400 59,500 64,000 15,600 39,200 38,900 41,100 1,300 3,100 3,300 3,500 

WPF 28,700 59,200 60,500 65,100 15,600 39,900 39,700 42,000 1,300 3,400 3,500 3,800 

Horseback BF 52,300 98 ,600 93 ,400 93,400 28,400 66 ,300 61,000 60,000 2,400 5,300 5,100 5,100 

Riding WPF 52,300 100 ,000 95,000 95,000 28,400 67,400 ~- 62,200 61,300 2,400 5,700 5,500 5,500 
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BF: Baseline Forecast 
WPF: With Project Forecast 
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TABLE D-16 Concluded 


RECREATION PARTICIPATION DAYS 


a a eR SS SS SS SS ES SA 


CONVERSE COUNTY DOUGLAS GLENROCK 

1980 1985 1990 1995 1980 1985 1990 1995 1980 1985 1990 1995 

Camping BF 39,700 45,400 50,900 53 ,600 17 ,000 19,800 22,500 23 ,600 7,700 9,200 10,400 10,900 

WPF 39,700 68,200 63 ,400 66 ,000 17 ,000 35,200 30,600 31,700 7,700 13,600 13,400 13 ,600 

Hiking BF 13 ,600 15,700 17 ,800 19,000 5 ,800 6 ,800 7,900 8,400 2,700 3,200 3,600 3,900 
WPF 13,600 23 ,600 22,200 23 ,400 5,800 12,200 10,700 11,200 2,700 4,700 4,700 4,800 
Fishing BF 49,600 56 ,800 63,900 67,300 21,200 24,700 28 , 200 29,700 9,600 11,600 13,100 13,700 

WPF 49,600 85 ,300 79,500 82,800 21,200 44,000 38,400 39,700 9,600 17,000 16,800 17,100 
Power BF 24,300 25,500 26,100 24,900 10,400 11,100 11,600 11,000 4,700 5,200 5,400 5,100 
Boating WPF 24,300 38,200 32,500 30,600 10,400 19,700 15,700 14,700 4,800 7,600 6,900 6 ,300 
Canoeing/ BF 6 ,000 6,700 7,800 8,300 2,500 2,900 3,500 3,700 1,200 1,400 1,600 1,700 
Sailing WPF 6 ,000 10,000 9,700 10,200 2,500 5,200 4,700 4,900 1,200 2,000 2,100 2,100 
Swimming BF 56 ,500 64,100 71,100 74,300 24,200 27 ,900 31,400 32,700 11,000 13 ,000 14,600 15,100 
WPF 56 ,500 96 , 200 88 ,500 91,400 24,200 49,700 42,800 43 ,900 11,000 19,200 18,700 18,900 
<> Small Game BF 16 ,000 17,500 18,800 18,900 6,900 7,600 8,300 8,300 3,100 3,600 3,900 3,800 
\ Hunting WPF 16,000 26 ,300 23 ,500 26 ,300 6,900 13,600 11,300 11,200 3,100 5,300 5,000 4,800 
—_=. Big Game BF 23 ,900 26 ,600 28,900 29 ,600 10,300 11,600 12,800 13 ,000 4,700 5,400 5,900 6 ,000 
WS Hunting WPF 23 ,900 39,900 36 ,000 36 ,400 10,300 20 ,600 17,400 17,500 4,700 8,000 7,700 7,500 
Upland Game_ BF 10,400 15,500 12,800 13,200 4,400 5,100 5,600 5 ,800 2,000 2,400 2,600 2,700 

Hunting WPF 10,400 17,500 15,900 16 ,300 4,400 9,000 7,700 7,800 2,000 3,500 3,400 3,700 


Picnicking BF 65,500 72,600 78,800 98 ,000 28,100 31,600 34,800 35,500 12,700 14,800 16,100 16 ,300 
WPF 65,500 109,000 80 ,500 99,000 28,100 56 ,300 47,400 47,600 12,700 21,800 20,700 20 ,500 


Visiting BF 24 ,800 27,900 30,700 31,900 10,600 12,100 13 ,600 14,000 4,800 5,700 6,300 6,500 
Historic WPF 24,800 41 ,800 38,200 39,200 10,600 21,600 18,300 18,800 4,800 8,400 8,100 8,100 
Places 

Ice Fishing BF 5 ,800 6 ,300 6,700 6,700 2,400 2,700 3,000 3,000 1,100 1,300 1,400 1,400 

WPF 5,800 9,400 8,400 8,300 2,400 4,900 4,000 4,000 1,100 1,900 1,800 1,700 

Downhill BF 11,800 13,500 15,200 16 ,000 5,000 5,900 6,700 7,100 2,300 2,700 3,100 3,200 
Skiing 11,800 20,200 19,000 19,700 5,000 10,500 9,200 9,500 2,300 4,000 4,000 4,100 

Cross-Country BF 7,400 8,700 10,000 10,700 3,200 3,800 4,400 4,700 1,400 1,800 2,000 2,200 
Skiing 7,400 13,100 12,400 13,100 3,200 6,800 6,000 6,300 1,400 2,600 2,600 2,700 

Motorbiking BF 33,000 37,700 42,000 43,700 14,200 16 ,400 18,600 19,300 6,400 7,700 8,600 8,900 

WPF 33 ,000 56 ,500 52,300 53,700 14,200 29,200 25,300 25 ,800 6,400 11,300 11,100 11,100 

Snowmobiling BF — 16,600 19,200 21,700 22,800 7,100 8,300 9,600 10,000 3,200 3,900 4,400 4,600 

WPF 16 ,600 28,800 27 ,000 28,000 7,100 14,900 13 ,000 13,500 3,200 5,700 5,700 5,800 

Horseback BF 30,200 32,400 34,000 33,300 12,900 14,100 15,000 14,700 5,900 6,600 7,000 6,700 

Riding WPF 30,200 48 ,600 42,300 40,900 12,900 25,100 20 ,500 19,700 5,900 9,700 9,000 8,500 





BF: Baseline Forecast > 
WPF: With Project Forecast 
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TABLE D-17 


SUMMARY OF TOTAL ANTELOPE HARVEST, 1979 








Success 

Number Average Ratio by 
County of Hunters Days Hunted Total Hunter 
Campbell 6,724 2.766 6,002 89.3 
Converse 4,730 2.32 4,487 94.9 
Crook 651 3.33 565 86.8 
Goshen 473 2.76 389 82.2 
Johnson 4,901 3.08 4,325 88.2 
Natrona 3,540 Nes 3,354 94.7 
Niobrara 3,004 2.95 2D 91.7 
Platte 886 2.67 789 89.1 
Sheridan 764 Shall 610 79.8 
Weston 1,685 siggy i 1,556 88.8 
pS a cs a a a A a a ee ea 
Source: Wyoming Game and Fish Department 1979. 

TABLE D-18 
ESTIMATES OF TOTAL DEER HUNTERS AND HUNTING 
DAYS BY COUNTY IN WYOMING, 1979 
I LDL LE LLL LE LADD, 
Number of 

County Hunters Days Hunted 
se a a a a aa el a ae 
Campbell 3,604 10,659 
Converse 6,641 14,910 
Crook L272 44,589 
Goshen 1,015 2,680 
Johnson 10,595 28,218 
Natrona 6,610 14,675 
Niobrara 2,108 6,442 
Platte 2,015 4,430 
Sheridan 6,958 21,310 
Weston 2,044 6,442 


a 


Source: Wyoming Game and Fish Department 1979. 


TABLE D-19 


ESTIMATES OF TOTAL ELK HUNTERS AND DAYS BY COUNTY IN WYOMNG, 1979 


sss 


Number of 

County Hunters Days Hunted 
stip ig ee ee a a a 
Converse 762 2,290 
Crook 51 248 
Goshen 40 85 
Johnson 3,431 15,817 
Natrona 562 1,940 
Platte 0 0 
Sheridan 6,200 29,171 
Weston 2,345 TU Setl 





Source: Wyoming Game and Fish Department 1979. 


®Data was not available for Campbell and Niobrara counties. 


D-I4 





. mente a . 2 
a) : A, ul ll _ , Riana b. 

















| | a g ae. 
th i, & ¢ 7 ae.e it6 F ie} 
cue rye at. |. 
7.4 40,0 ' $08,4. 
| ect af.t OM, t 
{ ets 4@.f oO, ¢ 
a ee 
f S1i si,¢ al 
| ; si.t , 29a, 1 


eet eileen nan te mee gt eee Ait Re AC ON A 
q A i 
“4 - x 








| ‘ [OCG] sveuctqeqeT 4nz€ Attn som? gelony ‘ewan a vw 

| > 

i ; H is Dan 4a i 
a cS ae 
| ; Vb : 
i Seo T WOU GWA CEETRCH Send LATOR 8G OetaMDtes Pac . 

i vy LNT W wT TTS Ys avad ‘a > 

i) —<— ow _—— oem ho moot Pinte AMEE 0 + A hl i i i fos 

q ey 

ii , +p eae ¥ | 2 

| beet el wee 

i} omqmmpeonigncomatanrene dian - - mh em et ete! 

li 0 dat. A lodepen’ 

. Ne, ws 4,@ ayy oreo 4 

| oe») d c te : tow 7 

i] 95.5 6.4 ne faod 





i . 2  “ 
| ,Ot0k gem miners andi bea eats mar ery 


: : . fyi, y's 
i  @leg wader Ae coe we 
eTOk CUNO! WD TPWNOD a LITA ae axsreem 1s von w Dalen 


NR eA Ee SES ING TTD: Maia 5 Y cememeienied 
re 


Ln a a 
— 





wY . 


in ie, 7 






ee shee Aen ee o re ie 


atti naam anaemia area aes 
WYC.AS (I) - 6 


APPENDIX E 


CULTURAL RESOURCES STIPULATIONS 
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P.0. Drawer 870 Douglas, Wyoming 82633 (307) 358-5200 
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June 26, 1981 


Mr. James Lambert 

State Office 

Bureau of Land Management 
Cheyenne, WY 82001 


Dear Jim: 


This letter is to outline our understanding of the historical and 
archeological obligations incumbent upon the WyCoalGas Gasification Complex. 
Specifically, we are concerned about the obligations imposed by the National 
Historic Preservation Act of 1966 (16 U.S.C. 470, et seq.), Amendments of 
19809 (P.L. 96-515), Executive Order 11593, the National Environmental Policy 
Act of 1969 (42 U.S.C. 4321, et seq.), Antiquities Act of 1906, the Federal 
Land Policy Management Act, and related Federal acts. As you are aware, we 
have undertaken extensive discussions with the responsible officials from the 
Bureau of Land Management, U.S. Forest Service, the Federal Office of Surface 
Mining, the Wyoming Department of Environmental Quality/Land Quality Division, 
and the staff of the Wyoming Recreation Commission representing the State 
Historical Preservation Office. The items set forth herein are based on those 
conversation. 





1. WyCoalGas will allocate sufficient funds and time in advance of 
construction of any elements of the Gasification Complex to perform adequate 
BLM (Class 1-3) cultural property inventories, to recover materials and 
document information, to prepare and disseminate to proper authorities results 
and reports, and to implement a cultural properties management program. 


2. WyCoalGas has retained Larson-Tibesar Associates to complete Class I 
and Class III inventory efforts for this project, as approved by the BLM, OSM, 
Forest Service, DEQ, and SHPO. Larson-Tibesar Associates will conduct 
inventories on prehistoric, ethnohistoric, and historic resources. 


3. All inventories have been and will be conducted in accordance with the 
statement of work as originally prepared by BLM and the Review and Compliance 
Division of the Office of the Wyoming State Historic Preservation Officer and 
subsequently amended by BLM (See Attachment A). 


4. The Class III inventory will be completed of those areas designated by 
the BLM as requiring inventory. Inventories of the pipeline right-of-way will 


See 




























| 
. Lidell ; ae . 
7 a 


“yy kills 7 
—————. s 
4 iia! aie? eal 
pee tn 8 
o" cated 
yw! 
‘ ae ,O5 ome 
| . bas Ieolitesatd ot? tc patdouvesebou 10 sitituo 94 ak) jal efor 
i poliest vies? satieodyW oda aoqu Jdadauoe2. anolisgtida - Zs Loot sr: 
] facotiah ads yt Gogognt wrolisghies. ott tuade bette 202 $79 om NAS sot 
45 esoomboonh .f pow ae OTR eteded, BL) G@RL to 394 nok we ‘T 
fol Lesthannos} af fagcticd eda I vee sebr0 eviausoxa , (ek: ‘ad 
‘ehe4 aris 1021 to sak nels olwwh . os 39 LSE Dado) SAY.2 
sieve sis HOY BA | eS lube begale’ Dem . 394 Jgomegennt . okt 
2 efetoliite eats mex ods Aotw snolesuseltd 4“vlaneixe ates: 
» oo k320 Laxel 43 ,nobvis? aes apy ,2.0 .snemogace howd | 
| vid ¥: vO bem! \vallesd Lessoarursival te. sams pas aged eres a 
o203% 4 gitinesetges woken kamov anh yOu gaimeyd ody 3o 3issa 
ond oxe oteted Ayxot son ages) odt 4 ap0220 notisvieaszt Lao 
| - oes 7 
. vhs mt ents tan abtn? saokolt Iva spasolie Pee 
: etausebs atodied 04 malqwod cobtack} lead aiff to e2eseaie yas ie nok: 
bre a Lakxatou tavogue 02 soivowmmral yIreqosg Lasusiao , E-L 2 or Ams 
s avtibredsus t6q0%¢ 09 ersntmecath bas e7eqeng 07)  quoktemolat ‘Ieee } 
3 TQ Inonegungs goloxeqorg besuslvo a hemamenSe yeaa 
i] 


- 


aalD etstqwoo of eadhioaeakh 2 nonsiit-noe sil bentazer end 400, Oy ; 
| M20 .Mi@ of3 ad bevowrqe we ,soebidg #283 20% asivits hose svat IIT ose, 
rovbnos tide esoalacseA taaed M-neesal «OTH bas , solv ; 


® So Tv cas -byada cst boa obrosaidoodze eee 
‘ \ 1 y : ; 


eis djitw exnebrocds Gk Bedsubnos 66 tiaw baa owed over * 
| ore tLquo? bet woived odd hae Mi od beteqesq h par rp mt 
+ bre te2k280 2 ehisereseys slxosett agns8 Lopencosty 
| | (A tnoadnestA om 


| e botangieed seetn enodd Jo bessiquos od i 
ly flaw. yaurde~adgey arid ap meee 





Mr. James Lambert 

Bureau of Land Management 
June 26, 1981 

rage. = +2. = 


be completed pursuant to BLM instruction memoranda WY-81-123 and 81-29 
(Attachment B). 


5. The Class I inventory efforts will identify National Register sites 
and those eligible for inclusion on the National Register of Historic Places. 
Those sites discovered during Class III inventories will be evaluated for 
eligibility to the National Register pursuant to 36 C.F.R. 63. 


6. Report standards will be acceptable to BLM, Forest Service, OSM, DEQ, 
and/or SHPO where these agencies either jointly or alone must review and 
concur with the inventory reports. Attachment A also covers report standards. 


7. The final Class I inventory will be completed on June 1, 1981. The 
field work and preliminary documentation of the Class III inventory will be 
completed on August 15, 1981. A management summary of recommendations for all 
sites evaluated to be eligible for inclusion on the National Register of 
Historic Places as well as those on the Register will be completed by August 
30, 1981. The final analytical report for the Class III inventory will be 
completed by February 15, 1982. These completion dates are subject to 
modification based on unforeseen circumstances or events beyond the control of 
WyCoalGas or their contractor. 


8. WyCoalGas will assist the BLM in the preparation of appropriate forms 
suitable for use in requesting a determination of eligibility for all sites in 
accordance with 36 C.F.R. 63. 


9. WyCoalGas will assist the BLM, in consultation with SHPO, in 
Determinations of Effect on all sites eligible for or on the National Register 
of Historic Places. 


10. It is understood that where feasible WyCoalGas will avoid any effect 
upon any site deemed eligible for inclusion on, or on the National Register of 
Historic Places, with appropriate consultation with BLM and SHPO. 


11. All Compliance Case reports will be completed by January 1, 1982 for 
submission to the appropriate State Historic Preservation Officers and the 
Advisory Council on Historic Preservation for review and comment. This 
completion date is subject to modification based on unforeseen circumstances. 


12. WyCoalGas will abide by the stipulation or requirement presented in 
the Memorandum of Agreement (MOA) with the Advisory Council on Historic 
Preservation and the Bureau of Land Management for each eligible or National 
Register site effected. 


13. WyCoalGas will complete all mitigation as stipulated in the above 
MOA's three months prior to commencing construction of any segment or project 
element containing the site. 


14. During construction of any of the project elements, WycoalGas will 


monitor all construction as stipulated or required with a qualified 
archeologist approved by BLM, Forest Service, SHPO, OSM and DEQ. 


E-3 



































hrs,’ rae Megmee rs 
eiei® bas CSi+18-¥W sbawzomea laches adel ers | 


asdlactosalged Lanclist vRlsasbt ‘Elaw aszotie ineies ft. 

-esontt s}10%elt to tesetgel Lamotzs# ed2 no motenioat sot 

tot boreulave od Oliv @etvotaeval E27 sasl> 
C0 2.0.9 @€ 02 sneuetwy 1952 


oad ,420 astwiel sen20% . 4 os sidaaqesoe od tht abrabsesa. 
bone weivet taum saole vo vismtet tarate agioaoge 
ehisbeeste 270q93 atevo> cals A jaaminagjzA 6 «aTheqes crosaeval ad # 


oiT «82S ,£ saul ao bezetanios od Ifkw qraseawenl J sant ‘Isott sat a 

od [Ltw exbseuval ITT eaaid ela to revs biatny egg carey baw # 
[Ie y0Ot anoltabaoasionnt Jo qraenmue Inewegrass vi ‘ Jauguh 26 b 
lo qejetges Lproize® ads mo apkept nk so? sidtgtis s¢ 07 beaeelen 
seugud vd bazsiqnos of ILiw tajelge® gai a6 onoti #8 Tlev ts ae: 
od Sibw evosiovat TT2 aeal> ofa YOR Haqwk Ieoksylend- Tanke ‘gd? 288i 

19 tostdps ste eased coljeiqnes éuetT -$8eb 22 eps gf 

to lotinos o4% basyod exreve To poe neseqrolas no beasd: £22 
-vtogpet7H05 siady oe 





easo? sielvectqga Ie ane hieneeil oy mk MiG ots Jekeas If tw's alt 


‘F asahe [kn 103 yskLidtatio Is solsagisrozed guivesupst at sen : a 4 
EB Ms ernerior: ee | 

. oh ,O8RE d3tw gotsesivemes at mut ads gehemn Li ty sudtsodyw sk 
~etatges Lanolsel sft’ a6 xe a0? anpngete nosis stalad tio 900238 te saat cae 


3o94ts (ts Siovs [iiw mune spienenes’ oiedu sad 
‘Yo tasaiped Lesoksed 844. 20.40 ,no Qutenion) ‘9 
.O7H8 bas “iE dite aotiasloaaos 97 


ro? 20@L 10 yesonel i bedelqgos of LIke: reba sor ve] 
odd bas sngattiO potsaprecet? obegei# siase “* i 

eld! .treetes bie welves toe =- 3 

.esonelamuorls aesesrotes ‘no bsied xieaks 


. Lae 7 o 3 a ~ 
ot beinsassq acemetiopey fo oat a geek lianas § ee 
 phtoteth 2a fPenw0 vrosivba a at mn nee i eee ee = ‘ 
fasotist to sid tytis foae: Tot Soumingarelt > useTud ots bee 


avoda sd at ‘bode i 
J2etOrg Jo TokaywA YOR, att ii 


os 


(a 7 Phe 


iitw cubbassean hs 





Mr. James Lambert 

Bureau of Land Management 
June 26, 1981 

Pagers 


15. For pipeline purposes, the qualified archeologist will monitor the 
distrubed area after the right-of-way has been cleared and the pipline trench 
is excavated. Any resources discovered during this monitor will be recorded 
on SHPO/BLM/Forest Service approved forms and evaluated pursuant to 36 C.F.R. 
63. BLM, SHPO and Advisory Council review and consultation will be sought 
contingent upon the quality and significance. WyCoalGas will find any 
necessary evaluative testing of these resources as deemed necessary to provide 
sufficient information for evaluation pursuant to 36 C.F.R. 63. 


16. WyCoalGas will seek to preserve any archeological or historical 
manifestation discovered during construction by: 
(1) Minimizing damage to the site by construction activity; 
(2) Fully recording all such manifestations; and 
(3) Where feasible, preventing activity on a site until mitigation 
is completed. 


17. WyCoalGas will provide for the curation of all artifacts and other 
cultural materials recovered until their final analytic report for the 
cultural property has been completed and accepted by BLM. WyCoalGas will 
assure that artifacts are then curated at an appropriate repository unless the 
landowner requests their return. However, it is recognized that the final 
responsibility for curation of articles found on Federal land rests with the 
appropriate surface management agency. WyCoalGas is not obligated to serve as 
permanent curator of items found on Federal land. 


18. It is recognized that the obligations imposed upon WyCoalGas will be 
interpreted by the Bureau of Land Management in accord with the BLM Manual and 
appropriate instruction memoranda outlining the so-called “rule of reason.” 
Particular reference is made to Washington Instruction Memorandum No. 80-282, 
which was issued on February 8, 1980 by the Assistant Director, Recreational 
and Environmental Areas. The subject of the memorandum is “Cultural Inventory 
on Non-Federal Lands Related to the Grant of a Federal Right-of-Way.” 
Similarly recognized as governing conduct in this area is Instruction 
Memorandum No. 80-29, also originating from the Washington Office, dated 
October 17, 1980, addressing the same subject. Particular attention is drawn 
to the January 2, 1981 memorandum to District Managers from the Wyoming State 
Director, specifically entitled “Instruction Memoranda No. WY-81-123,” 
controlling the conduct of cultural inventories on non-Federal lands. It is 
specifically recognized that WyCoalGas is not responsible for obtaining 
landowner permission for the conduct of cultural resource-related activities 
on non-Federal lands. However, WyCoalGas will undertake every reasonable 
effort to assist BLM in obtaining landowner consent. 


Sincerely, 
Oona ¥ Veeco ®@_ 
Donald L. Vowell 


DLV/1sj 
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July 23, 1981 777-7695 
2 
Mr. John Lytle = 7 
Bureau of Land Management se = 
P.O. Box 1828 Pera te 
Cheyenne, Wyoming 82001 a By 
Dear Sir: a Glee: wy a 
: Ep 3 


A letter delineating stipulations concerning proposed “cultural. 
resource protection procedures has been reviewed by our 9 
staff. Thank you for giving us the opportunity to comment 
on the information. 


Enclosed is a memorandum from our staff archeologist who reviewed 
the materials. He indicates that provision must be made for cultural 
resources. Therefore, the Wyoming State Historic Preservation 
Officer (SHPO) recommends cultural clearance for the purposes of 
applicable state and federal laws only if the archeologist's recom- 
mendations are followed. In the event that his recommendations 

are not followed, clearance will be void. 


If you have any questions concerning these recommendations 
please contact the appropriate member of our staff. Thank 





you. 
Sincerely, 
Resources Division and 
Deputy SHPO 
FOR: 
Jan L. Wilson, Director and 
State Historic Preservation Officer 
MGJ :kIm 
Encls. 


ED HERSCHLER 
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TO: 
FROM: 
DATE: 


RE: 


WYOMING RECREATION COMMISSION 
STATE HISTORIC PRESERVATION OFFICE 
REVIEW AND COMPLIANCE | 


Interdisciplinary Staff Comments 


Archeology « History + Historical Architecture » Recreation Planning 


Mark Junge, Chief 
Richard Bryant, Archeological Compliance Officer KB 2 


July 23, 1981 
WyCoalGas Inc. Proposed Cultural Resource Protection é 


Y L?2 Tar tag) 


Procedures 


I have reviewed the letter from WyCoalGas Inc. dated June 236, “ 
1981 in which they outline their proposed procedures in the — = 
WyCoalGas project impact area. If the Wyoming BLM stipulates 
compliance with these procedures, and if WyCoalGas Inc. follows 
these procedures, | believe that the requirements for cultural 
resource protection mandated by 36CFR800 will be satisfied. 
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